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5 BiWrjfrW 

r f r p - 3 1 mmi- -s h z> ) ; * ti & = - k-t 5 *° v * ? v** h\ 

RFRP - 3©|*3£ft*5J:l*RFRP-3 hV< A^ffliift if K 
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# < o */we ^#jgfeit^fCteMglK:#£1-^ ft viz ^ - £ 
5^7^y?^ l^f- (guanine nucleotide-binding protein, 

mM^ji^lz-feT 6 ^- (7TMR) 
r.coi: 5 ^/i/^ y ^ttgfil^I J; G I S f ft^I i/t 7"^ - 1 i 5 4 
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10 ^-f — • "feyV • ^-n v?— (Nature Cell Biology) , VoL. 2, October 

2000, p703-708Kfi, K 

WOO 0/2 9 4 4 1 RFRP-1, R F R P - 2*3 <i;tfRF R P 

15 ^t^-I6fOT7T0 2 2#fBife£*VCV^ 0 

WO 01/6613 4-f-fcIfi, i^^^f K^/o 7 ^ f 

20 

#3§i»f>te> ±IBOll«l«r#fti-*fcJe)fc«*?IF*«r«fcfclif*, RF 

amidemmm^-r s r * *m'&t-rz> ^>rfrp- 3 ©mm • 

25 l-ftfrfc, #3893 

[1] (1) IH^lJ## : 1©H 0 4#e (Ala) ftV^LHl 3 1#B (Phe) 

4fctt-t©tt, (2) iB^iJ#-§-: 1©I101#| (Ser) ^tll3 1# 
S (Phe) ©T5/lfcE^ja»&fcS^:/^Kt>L<fi*:©7 5 KfclXtt*© 
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^r/l^fcte^&Sfcte (3) l 4©Il 0 4#g (Ala) ft 

V»L#13 1#B (Phe) ©T^/^E^kftS^y^K^lXte^TS: 
Kt>L< ^©^TV^fcft^©^ 

C2] (1) gH^lJ#-§- : lX~mfr£tlZ>TK/mmm<DMl 2 5#@ (Pro) 
5 ftV^Ljgl 3 1#@ (Phe) CD7$/®IS?IJ^bft5^:/^KtL<te^©T 
5 Kt> b< f^©^;*7VW;£ *:«©:!&, (2) I3^J#^-: !X'i$tfriStl% 
T^;mWM<7>%hl 2 6#g (Asn) /^Ufl 3 1#| (Phe) <£>T5/^ 

(3) IE?lJ##: l-Ctt»$il5T$ /»E?0©*1 2 7#i (Leu) 
10 fcV^HSl 3 l#g (Phe) ©7$/BfcK*Ja>bft3'<:/7'Kt>L<W:*:©T 

[3] ±|S Cl] C2] IBiiO^^ KSfcfi-t©^ 

• [4] C^<£#/^>v^&^T5 Kft*ixTV>5±fa CD Sfctt [2] 
^©^T^KSfcte*©^ 
15 [5] ±1B Cl] EgEo^^KSra-K+S^y^^v^KSr^i-S 

[6] ±15 C2] IB*©^f-KSr = -Ki-*#9 5C^^f-KSr**-r5 

[7] DNA-efe5±|B [5] *fcf* [6] 1E«£©tK y * * V^? 1 h\ 
20 [8] (1) E3*J#*: 2©#3 1 0#Bfcl*L$3 9 3#|©tt£E#U 

(2) IB?lJ#-5§- : 2©&3 0 l#Bfcl>U&3 9 3#B©*fcllE?!k 

(3) E?!I##: 1 5«D»3 1 0#l4va||3 9 3#|©«SB^&4 
3±fB [5] fB*©#y**V;*-^t\ 

[9] (1) Efli#-J§- : 2^13 7 3#@&^Lfl3 9 3#B©tt£E8U 
25 (2) ia?'J#^- : 2©fg3 7 6#i^Lf|3 9 3#B©&SE^ 

(3) 2©£3 7 9#BfcV>L#3 9 3#B©£SE?ja>&fc5 

±E [6] lB«©#!J**V*^h\ 
[10] _L1B [5] Sfctt C6] E«©*y5C^>^K«r^*"fSli*A 
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cii] ±is ci o] &m<Dm&z^? f-x-fcnmmis&tcMmfc&ft, 

Cl 2] ±15 Cl 1] E«WifgMiSr««t, ±15 (1] £fcte [2] 
5 2fc, 

Cl 3] ±15 [1] *fcte C2] 15«0^7 B ^Ktb<«^©T^ Kt>L< 
fi^r (75 3i * tvv£ te^ £-a # LT * 5 EH* 
[143 ±15 [5] *fc»4 [6] fBSotfy** v^KS:^ LTftSE 

JUL 

10 [15] /ny^fyMWJtfeSilE [13] *fcfi [14] fB#© 

[16] 7°ny^^^»aS^JT*feS±l5 [13] Sfctt [14] |B«© 

[17] /D7^f«Mitfc5±IS [13] Ifctt'CH) IBttO 
15 g& 

[18] IPIillTI, *f«3§W^£x #fc*Mit ?Lfl-^» 
¥ttJR»ftteT*fcf±»^©^l& • f&*H-C*>5±B C16] IB* 

[i9] i^o^^A^ TiftM«, mjHJt& ji&ji*. * hi- 

9Lfl-JI& 5fei|JE*£* ^rTy -7Py^V (Chiari-Frommel) T 
jVdH/y-tf/V • *^7^ b- (Argonz-del Castilo) 7*— • T 

/V-^-f h (Forbes-Albright) S,*!J /^ft#S#*fc 

tt*m^***©^B& ■ f&«*|-e*>5±lB [1 7] iBttoEH, 
25 [2 0] *Att*0*fh©^i6MBJl3W-T?fc<5±E Cl 3] $.1t\Z [14] IB 

[2 1] yp9^^^»»«©ttaHlTf*>5±IB [13] [14] 

[2 2] ±|5 [1] Sifctt [2] fB*J©^:^Kt>L<tt*©T5 Kt>L'< 



WO 03/018795 



5 



PCT/JP02/08466 



C2 3) ±ib C22] tzm(Dijift*^vx%z>mm. 

[2 4] ^ay^fyifc TiMIl, NMHJI& Mil, 
IBM^I> *&e, ^f^fy^, mMBfes 

5 5fcJBJB*e, 3rTD -7Py^^ (Chiari-Frommel) tW, T 

/VsT^y-^/V • #;*7M P (Argonz-del Castilo) Se{£P, y^—^-X • T 
V (Forbes-Albright) Hjl!I^Kfcli*/-^yi«l 
*fctt»T-»ijtJ|#©^R • f&$e#J-?fc5±!B C2 3) f5«©^§, 
[2 5] ±13 C2 2] K«©$MMr**LTfc$*W*lU 
10 [2 6] WmamTS, !»g3§W*£, £¥»G$W, 

-f^T^*, tU^te, SLff-*fit **IE*fi, *Ty -7a^p«/v 
(Chiari-Frommel) e#S8^ T J^^^V- 1 f)^ • % XT -i P (Argonz-del 
15 Castilo) 7*- • TlV-JH \ (Forbes-Albright) 

[2 5] |B«<D#»f^J, 

[2 7] ±15 C5] Sfctt [6] EftOJtfyjK^l'tff-Kfc^LT*** 

20 [2 8] wm&m&Tm. mmm^±s #ftii^ je¥$p$w, fwsm 

mmmm. Mmm%. xyy** ge&^s, /n7^;-v, 
^v^v*, :.ftum&, JLfl-M* *M*e> -7n^/v 

(Chiari-Frommel) T fr^l/V-? )V • #*7V P (Argonz-del 

25 Castilo) 7*—^* • Tfr-fyJ h (Forbes-Albright) eft& 

?LS y ^°JB£ fc ^em % it tt*»*#jfc**©*iwW-T? fc § ±15 

[2 7] |B«t0ftftfftU 

[2 9] ±15 [1] Sfcfi [2] EtO^/f K^=-Ft5DNA^W 
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C 3 0 ) ±12 C2 9) |Btt<0T^-fey^DNA*^UT46EJI, 

5 ILff-aiS, 5fc«JE*£, drTy • 7U>^ (Chiari-Frommel) T 
;Vzf-yy-^f/V • TJ^T-T n (Argonz-del Castilo) 7*— • T 

/KT^ h (Forbes-Albright) ft*!/ ^Jl*fcf±S/WN^f|© 

C3 2) ±|B CD Sfctt [23 13«fcO^^Kt>U<tt*©T5 Kt>b< 

*#m^i-5±l3 C3 2) ffifto^y-^^Su 

[3 4) *6>K:EW#*: 3 7£fcte@E?lJ#-i§- : 5 

K l ^>L<(^W^^7"/^*fc{*^(^)mtrfflv^S-i:^W^:1-'5±IB [3 2) 

20 12$©** y-~y^£u 

[3 5) ±fE CD C2) IBlfe0^7 s f-KfcL< 14^07 5 Kt>U< 

tt*©M^S:fcfi*©£&^UTft5±flB CD C2) IB*©. 

25 [3 6) ±15 [3 23 «B*M>** y-=y^*8s*fctt±|B [3 5) IB«© 
**y-=^jB*y hSr/Bv^WfeftS^ ±IS CD *7ttt [23 12* 

C3 7) ±|5 CD C2) IE«^^KfcL<tt^or5 Kt>t< 
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[3 8) ±IB CD (2) |B*©^7'^-Kt>U<«t-t<DT$ KtU< 

(3 9) _hfS CD WHO**-/?- Kt>L<l4-t©T$ Kfc IXte-^a^r 

10 [4 0) JifS CD (2) 1Bi&<D^:/^KkL<{*^<DT^ b%L< 

C4 1) i|B CD (2) |B«i©^7'^Kt>U<f4*©T5 Kt>b< 

15 Tft5^n9^f^»«l«^ 

[4 2) ±12 CD Sfcf* (2) |Blfc©^^Kt>b<f±'t©r5 Ktb< 

' t^^ny^fyjki, Tfi#J3£j®0> ^ftAt, ^f^, 

20 *«|E±3E. ^7!i -7Dy^l/ (Chiari-Frommel) 7VV=* 

>y-T;V'*77-fn (Argonz-del Castilo) !7;j— ' • T/l^ 

7^ h (Forbes-Albright) fc®m. ttD^R ^-^^»£fctttt 

^ • ^mu 

(4 3) *ML»*fc:#L-C\ ®_hfB (1) Sfctt (2) IBtt^T^KfcL 
25 <tt*<B7 5 KkL<te^<^;*^£;fcte^<D:&,(I)±lEC5) 4 fct4 
!5«l©^y^^U^K*fctt<S>±IB CD Sfctt [2) IBK©^^Kt> 
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C4 4) m%mm^MLx, ®±ie en -atca [2) fEg^^T^K^L 

fB*6©#y js* W^K^fcfi(D_hiB (1) £7cfi [2) fB^^^Kt) 

'wmmm, w.^mm^ %n^m^±, ^mmm^.r^rc\tm 

[4 5) #fLIMfcte#LT, ®±I5 [2 2) fBJfttf>£C#, (D±fB [2 9) IE 
«(DTVf-fe^^DNA^fc«(D±|B [1) [2) E«©^^Kf> 

[4 6) ifc&SUfcfc&LT* ©±|B [2 2] fatt©tf;fls\ ©±|B [2 9) 15 
«©TV^-fe^DNA*7tt±(D±SB [1) *fcfi [2) lEfctf>-v7°^K*> 

Tifrlll, f»|, JlftAtt, ah**, gBftft&jft % /n7^f 

7ny^^ (Chiari-Frommel) T/V^-f/V' *^7^fO 

(Argonz-del Castilo) 7*— <X • TlVzfyJ y (Forbes-Albright) 

[4 7) ^P9^^^i»ffiJS*S:«3Si-«fc«>©©±IB [1) ttcit [2) 
±15 [5) Sfcfi [6) ffi«©#y**U;^K*fcfi@J:iE [1) 

[4 8) #mM®TS, **gi§w*£> x*mmm. %k&b 
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<2>±E C5] [6] fB«©#y5«^u^K*fctt 

®_kfS Cl] *fctt [2) lE^^T 0 ^ L< «-?:(DT5 Kt>U<tt-t© 

5 C4 9 ] zfu7?^$mmn*mtrz>fc#><D®±M c 2 2] E*©ft 

ft\ <D±fB [2 9] fB«OT^^*^^DNA^fc(±®±|B [1] [2] 

[5 0] Jfc^ny^^i/jiue, TSftJftBft IRUBMft ^M*. * h u 
10 iBAffiJJIA, /o?^;-?, -fy^r^, 

■ fLfHl^ =3rTy (Chiari-Frommel) 0£&& T 

,W=f>;y-7VV . n (Argonz-del Castilo) £e#S1£, 7^-— • T 

h (Forbes-Albright) ^flt^ ->-/N^3m«*fc 
f*»^^a^«-?&^JMit-rSfcfeW®±|B [2 2] fB«<Dfctft\ 
15 ©±|E C2 9] E«©T^irl';*DNA£fcW:(D±E [1] [2] 

B9i&0ffi¥&IR9J 

n a ©ME^fc «t tftt^xfi^i^ b*fet$ft<5Ts/ msm zm-t* 

NAC &S@B J; £ ft 5 T 5 / KE8I & 

25 0 4tt:#%M4-C?#feftfc*58^o*y^^K Sr = -K-f5D 

N A <D^SE?«*3 i tMi&SIS^ b*t££ft£T? / ^SBJiJ Sr^1~ 0 

D N A ottSETU* «fc tmikXEM^ ?>tt££ft5T5/ ■ME?ISr*1\ 

H6fi##«3, 4. 5 y K©7$y mmm<D 



WO 03/018795 



PCT/JP02/08466 



10 

m» J: tflR# !> ^rff- K«r a - Kf 5 D N A<D j£SE#l £^1% 
EI 8 f4##M 7 -efTfrftfciJ-'T h-fe^f-.-t J;5rOT7T022LS^HmCH 
5 OifBJiafc»i-5^f-K©SiSttSr^-rHS:^1-. 0*. t-tttMPHS . 
FANLPLRFami de (E7>J#* : 3 9) , A-A«VPNLPQR 
F a m i d e (E^J** : 4 0 ) 

0 9 1 0 T'fffrftfcMPHSFANLPLRFamide (E£U#-§- : 3 9 ) x 

VPNLPQRFamide (EHI#* : 4 0) ©r0T7T022U85lCH0l|BJ!afc*H-5cAMPS4 
10 $fiy«tt£;^-t"ll£^1' 0 H^* □ — □ friMPHSFANLPLRFamide (E?U#-i§- : 3 
9) , •-•^VPNLPQRFamide (E?!l#-g- : 4 0) Sr^1~o 

ie! i o \$mMMA i tffr*>niitjiLiii'f»ic^*ns^ , o 7 * 

p b sS4»©^b y * O-OteP b s cDfr*^ Ltcttmmo 

15 ^n7^fvi^f 0 

^7tx &#Lfcl»#P^£0#£: U : p<0. 05?:, **W:felfeJ(s :p<0:01 

Ell 1 3 T'fiffcftfck? y h^RFRP-l^-y * n -7vHtl#1F3& 

^fc$E£*lMjEIAfc::j3tt5RF7 ^ Kli^^^ K©R^ttOiBf*Sr^i-o 
20 ^^^IgGA^t^Sr = - h Lfc967C:/l/- $17 y bMRFRP-l^y ^ 
p— 7VVffi#lF3 50/il, «<*fc*-t-»afO^^K50/ilS:*P^fc« 4*CfcT 
16B#|HW I"**'-*- h Ufc^, HRP-rat RFRP-l&JP;^ $ 6>fcM"T?2ll#|HK 
y*=L^<- h L7to 7V-h£gfc8^ HRPSttS:450nmfc*5»t5K**i LT. 

25 ©aTfe^SriSi-o 

B«K -•-ttEW** : 5 0T?*$ftST5 y»E?!l<0»8 3#@ (V 
a 1) ~f 9 4#I (Phe) ©7 5: J Cim<0%A>'#* is/V&ft 

T ^ K-ffc $ tLfc-^f- K (VPHSAANLPLRF-NH 2 ) x - ▲ - : 5 0t* 

$tL5T§y»E^lO»9 0#i (Leu) ~I94#@ (Phe) ©7? 
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;mmn<Dcmi%<D%ji'i$*i/j\<&&T s wtzhtL^y?- k(lplrf-nh 2 k 

-M-it^m-^ : l"C*$tl575 /&IE?IJ<E>&1 2 4#S (V a 1 ) ~ 
mi 3 1#@ (Phe) <OT^/»Sa?!I©C5|t«S©*/^^V/VS*ST5 K 
it £ tbfc^y^ K (VPNLPQRF-NH 2 ) , - ♦ - fiE?l]#-§- :. 1T?£ £ *L5 T S / 
5 i£IH?!lOff|l 2 8#B (Pro) ~I13 1#| (Phe) <DT^;m&&] 
OC*ffi©*;^>->;vS^7^ Hb^tbfc^T"^- K(PQRF-NH 2 ) £^-T 0 

(Dfv-* h^f-^m&^-to ftiH-ffiMSPt© /zRPC C2/C18 SC 2.1/10 <2 

h^RFRP-i^y ^n— ^/^^:^^:lF3^^^^^^EIA zm^xmfevtc 

RFRP-l^^^tt^^-To 

013 teHKafdA 4 X^btitczfyx 5: KpTFCRFRP-10^^IU^^-f 0 

15 focMpm<DmMnmft&z^-rm*%:-$- 0 m*. -o-tehRFRp-1-12 mv\ 

#V: l©f8 1#| (Met) ^Lil9 2#@ (Phe) ^ / |£SE?iJ£^ 
^ri-?)^^K) s -B-HhRFRP-1-37 (IB?lJ#-§-: l£D^56#S (Ser) 
!i^U^9 2#| (Phe) OT^/miBJlJ^^i-^^^K) , -O-tt 
rRFRP-1-37 (IS?!l#-§- : 50©|58#| (Ser) &^L^9 4#@ (Phe) 

20 <£>T5; y^@a^iJ^^-r-5^7°^K N -A-tehRFRP-2-12 (ffi?i]#-5§-: 10 
Jgl0 1#g (Phe) &l^LJgll2#g (Ser) ^ 7 mm^^-fZ 
^^Ks -n-fihRFRP-3-8 (IE?!l#^-: 1©I124#| (Val) ft^L 
I131SI (Phe) OT^y^ia^J^^i-S^^K, -♦-tePQRFamide 
(Pro-Gln-Arg-Phe-NH 2 T"* £ ft 5 ^ h\ - • - teLPLRFami de 

25 (Leu-Pro-Leu-Arg-Phe-NH 2 -e^ £ tl 5 ^ ^ K\ —A — ftNPFF 
(Asn-Pro-Phe-PheT*^ £ tb 5 K) Sr^i~„ 

015 «HJiMA 9 T'fT^^fcRFRP^T 6 ^ Kt±5 t hOT7T022^fttf)g 
mtKRit-tS B M*03fc**cAIIPX£»ffi|fM3 LT^ L1tm* 
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5RFT 5 Kll^/f KW^^tt^^to Btt^T 0 ^ KSr^fc t % <0%.%fe. 
mi 7 it ^7 T§P d> O rt HttRFRP-3 ©^n^M^-y|: 

ft#7F6fcJB^fclfr&ttEIA &/gV^Tai£LfcRFlff-3#&&EH4&^1% 
HI 1 8 f± ? ->ft*T» A»6)»!ltfcrtBttRFRP-3 ft Jfrtt JUI SON* 

Hl9li!> ^SUfc TS5^ f>ti tfcftSttR F R P - 3 f H Wf B o^ 

HI2 0f*5#O^M^^-^(m/z 661)Sr^U 9" — ft^i: LT«9J£L 
fc -7 S/fcJfcTtt** bfti* Lfct*9@teR F R P — 3 ft&ttStSfiMS/liS*'** 

02 1 ttft^y hMRFRP-3^y ^ n— ^/u^tflcSr^VNfcSE-g'teEIA^teJtS 

mm, mmm, nmmm, rvrmm, wmpmrn, 'wmmm, * 
ir^tf J*mm, yy^f^y^m, mirk. ±&*bj&s n 

*k* % m^) N urn** mmmm, wt-wmm. -wnm. it&nm, ittt, 
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Ms m<D&u& (flu mm, mm. mmm, *mmmm, mm, 
«*t»^ * t§^ bn mm, vw, 

£560, f» Bio 5, #lt ©JW, ISA. ftflstf (fck «s 

5 , jkw, «> mal ml mTm, Mmsk, m&m, m%. 

ttljft (#!l;tk£, MEL, Ml, CTLL-2, HT-2, WEHI-3, H 
L-60, JOSK-1, K5 6 2, ML-1. MOLT-3, MOLT- 
4.MOLT-10, CCRF-CEM, TALL-1, Jurkat, C 
10 CRT-HSB-2, KE-37, SKW-3, HUT-78, HUT-1 
02, H9, U9 3 7, THP-1, HEL, JK-1, CMK, KO-8 
12, MEG-0 14^) KlA3l5"t-*#5^^K-ca>o-rt)J:<, 

«#& 8 0 _L, * «J L < ftJifc 9 0 L < lift 9 5 % 

lx\z, m*.&. i^t>zft%7%smm<D%2 2~i so 

x x 9 fkteftia*. Mx.&. K3i#* 8 , ia?o## :i4, e*i#-9- :1s, 
25 e#i#-s- : 1^^575/ m t mw&) t n- or $ y ^shm £ 

: 14, SB?!l## : 18, IS^J#-§- : 3 3 SfcttE8l#* : 5 0 
tt5T§yifcE?a*^) *r**U EM* : 1 X*i0tt>&ti57 $ /ttE£l 
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mm^mz) wurcfcs «ot, /D7^f«siis^' 

5 R|« (flU *&0. l-100flf, ff*L<ttifiO. 5-1 0f&, 

io tits ^mmoxv^y^vkLxn, mm. ®Eai##: i, e?u$ 

* : 8 , £81** :14, £70** : 1 8 , E^l** : 3 3 *fcfiE*l** : 
5 0X-mt>£tlZT5. /mmW(Dl-2 OB (#£L<te, 1~15|@, 
$b^»*b<fi, l~5fi, «£ <9 jj * L < f*, l~3f@) <OT^/fflfi!K 
IkLtcT^yWtmL ®mPm-%: l, EM**: 8, IBM**: 14, IH 

15 8J#* : 18, E?'J#* : 3 3 * fcttEM** : 5 0 "C**? £ ft* T 5: 7 Wt 
EWtl-2 0fl (#*L<tt, l-15Ufe'tff*t<tt, 1-5^, 
£«3#£L<{;i, 1-30) <OT5/»*s#JBU*:T$yfifeE^J, ®E?iJ# 

* : 1 , IE?iJ#* : 8 , IE?lJ#* : 1 4, E?<J#* : 18, EM** : 3 3 
SfcfiEM**: 5 0-e^^$tL5T^7^E^I(-l~2 O0(£?£L< ft, 

20 1-15®, *e»R:#*U<f4, l~5fi, £ !9#£U< ft, 1-30) © 
T$y»iSjfAStLfcT5y»E^ ®EM#*: 1, E?'J#* : 8, IBM 
** : 14, IBM** : 18, EM** : 3 3 SfcttEM** : 5 0 
$ft3T ^/^E?lJ"t , tf>l~2 0 0 (£f£L<ft, 

IXtt, 1-50, ±!)^L<(t 1~30) ©7$/W©T5;i 
25 -CfiftSftfcTSyifeEM, **:-W:(D^-ne>Srj|a^fo**:r5y»E^I«r 

E»t .• ix-mfr£tizTx;mmmkmn#}iz.m-<DTzymm&i*: 
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io i^y^f Kit c3zm*#/i'tf*i'svm (-COOH) , 

WK-COO"), T$ K (-CONH 2 ) tfefi^i^T 1 ^ (-COOR) 
£ Z. fxxf;H^lt-5R £ LX\t s M*.ft. *77K =7vK n-^n 

=/K a— 7"7^U)fcif<DC 6 _ 12 Ty-/^ % Mfctfx ^vVK 7**?- 
/wft if (D 7 * C j^T/v^yvSI) L < li a - t7f f /v^ if o a 

©^ M©7 5/t©li±©fiS (Witf-OH, - sh,7^;s, 
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*nfrz<Dm&*ys<?ntei?h'£$.inZo kit, me>©jKy^^KSr 
5 *mw<D#v ^-7*5- Y<o^wmt Lnt. mx.it. mm%- i v&t>z 

**WORFRP-3li, ®IE?IJ#^-: 1 T^fc^ftSTS / 
1 0 4#@ (Ala) ~fl3 l#g (Phe) (DT^/WiUM (@3?lJ#^: 6 3) „ 

<dih?ij#4§- : iT*mt>zti?>T$;mmm<omi o i#@ (s er ) -mi 

#@ (Phe) OT^/^MB^IJ (E2?IJ##: 6 5) * 7h«(DiBJIJ## : 14t*t 
20 :b£ft5Ti> /@ffiJIJO|gl 0 4#B (Ser) ~fl3 1fl (Phe) <DT 5: 
y^lH^iJ (IE^J#^-: 6 7) j6»6»<ii5 D 

*55BORFRP-3fi, ^©T^/^SSWOl-Sfi (#£ L 

(#sl<«\ i~3j@) <D7$/wt&tttou -toTsygsaai 
s /^ifi?!i<£<D i ~5^@ (#*l<w: % i~3ii©T^ ;m&ik<D7$ ;m 

* kfc, #369§©RF RP - 3 4 LTW\ 4>£< 4 t> C£4MI(CE7!l#-g- : 
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l^tatmmm^r ■. 1 2-e$tt>£tiz>r smmmof&i 2 7#@ a eu ) ~ 

il31fl (Phe) (DT^yWtmW (E7!l#-I§-: 6 9) Sr^fS^^ K 
*ift>tt^+Sifc#-et5 D ^fcttfctt, IBM#-^: l*fcttE?!l#-§- :. 
1 2"C**>*H*T5y»E?!©Jll 24#| (Val) ~|gl3 1#g (Phe) 
5 <DT%;mWM (M^m^r: 7 2) frbftZ^? 1 ?- K (RFRP-3 (8) ) % 
il25#| (Pro) ~I13 1#| (Phe) (DT^/mmPI (E#l#-§- : 7 
1) *>fe*8^^K (RFRP-3 (7) ) % E8I##: l£fctelfi?ij# 
#: 1 2Tf**?$*L5T5y»E?IO*l 2"6#B (Asn) ~f|13 1#g 
(Phe) CDTS/^E?iJ (Efll#*: 7 0) ^fe&S^:/^ K (RFRP-3 
10 (6) ) *fc«E^J#-i-: lt.tcitmmm^: 1 2-C*b^57 5 /&E 
n<omi 2 7#g (Leu) ~I131#@ (Phe) (DT%/^M (E^J#-§- : 
6 9) *>6>45^^K (RFRP-3 (5) ) !fcift)f ffifS^im, 
ft*»Tft>E?0#* : 1T?*^§J|15 7'.$/»EJ!I©»1 2 5#g (Pro) ~Jg 
13 l#g (Phe) <DTS/^E?<J (E?ll#*: 7 1) d»bft5^^K (R 
FRP-3 (7) ) % 1 T-*^§tl5T5 /MiH^lJCD^l 2 6# 

g (Asn) ~|13 1#| (Phe) ©T^/^E^J (E^J## : 7 0) 
5^^K (RFRP-3 (6) ) *fcttE?!l## : 1^^5757 
^E?>J03ll 2 7#g (Leu) -Il3 1#| (Phe) OX$/mE?IJ (EflJ 
#■§-: 6 9) ^fefcS^T^K (RFRP-3 (5) ) IX'-ftE 
ttfcEBWfr: l-&&£>&tlZ>T%;WLWM<0%l 2 5#g (Pro) ~ 
il31#l (Phe) <DT$/m%&m (fifll#*: 7 1) j^&fcS^?" K (R 
FRP-3 (7) ) «*t<M$tL5„ rtbfe^^K©C5|ciif±T§ 

*3SW©RFRP-3ttC5|cJiftdS*/V3j?^^/VS (-COOH) N 
jjjVtf*i/V—Y (-COO") , 7* K (~CONH 2 ) ^ftit^^T/^ (- 

coor) (Rfi±fB<blHlS^^*i-) ©tt*L-c*>o-ct>«fcv\, /f^-et, 

CfctttfTS K (-CONH.) ?fc5tO^|U^ 
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#3PJ<DRFRP-3tt, RFamide^5t$r^LTVN5o R Famidelfit £ 
10 fi, ^^"^ K©C*«8aSArginine (T/V^-V) -Phenylalanine (7^~^T 

♦^©^jl^f^fcli^ORFRP - 3<£:&£ LTte, 

fcftgsftSK cm> ^te) m. TArxy&mm 

15 © i 5 *4fc£ LTte, Mfctf, ttit V >Wt. #Wfc**Mfc, 

. <D#V K t> L < tt-t £ fc f±#SS W ORFRP|)L<lH 

= - DN A^*f*^««i*#«r«F*i-S i £ iot^m 
r. £ 5o «tf>^7°=f- K^fefC^ CTtBftfS £ t hxz 5 C 

«^0#y -^T 0 ^ Kt> L< tt*r©& % ^fc«*5l§|ORFR P f> b< (4 
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^^v^TVl^ 4-^^/V-<^Xfc Ky/VT5:^i, PAM 
#11, 4-t Kn^^^vM^/l^^^Ti? hT5 #y 
5 T?V^T% FffiSis 4- (2',4'-^ h^rv^^/V-fc Kp*V^?vV) 
7^y*^ffim. 4- (2\4'-v^ h^>7^~^-FmocT^y:i:?vl.) 7 

±IB bTt^T 5 /m<Dm^K HUT ft, ^y^f- K^foMT-#5 
15 Ufc^M ^ KjRi UTtt, DCC, N.N'-i^r y^°n fcV^/V#^^ 5 h\ N- 
rtUfeJCt^fStt^^fi^-fe^^W^J (Mtff, HOBt, H00Bt)<t£k 
^x/wfe^teHOOBt^r/i't LXfobfrtftfemTSi /^SteteSrfr 

Mz.lt, N, N-^f;^;H7^ K, N, N-^f;V7th7^ K, 
25 ©/ND<f Wk^HbTKf^lS, Yyy^jru3L?;~/\,t£b*(DT/V=i—;vm,V 

-hv^m, mk*^^> mm^^ftb:<D=zx7';uMhz>wtztiib<Dm 
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jjjVtf^jV, Cl-Z, Br-Z % ry-7^f/Vt^^/V*=^, h !) 7/U*B7 
tf/Vtff^WVjitt:, #l;ttf, TW^rA-^ *X/Wb (09*.rf» ^fvK ^ 

20 *fvWfe, -Ov^/V^-^^^/VTjfn^ t K7 5> Fits t - 7f^^/^ 

' ^n^i/©7*/-/Ht**Ko««*i UTtt, flittf* Bzi, Cl 2 -Bzl s 

Br-Z x t -^/Vft Z&R^ btiZ> 0 
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1 7f i?y©^f ^ ttfi, Witt, Tos s 4-t b*i/ 

-2, 3, 6- h U ^ f y^/l'^^/U, DNP, ^^/lod-^^^/K Bum, 

Boc, Trt, Fmoc&^ffiV^ftSo 

;VT;V^— ;K /^7=ho7x;--/V, HONB, N-fc Kp 5; h\ N~ 

fc Kp^tv'^/W 5: h\ HOBt) J:0x7f^] ft ^^V^ftS,, WM<0 . 

10 V»btb5e 

20 i^f t-;w^ if© J; ? ty»i©tt^t^t'fc5o t^f 
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nstr«*ufc*, t ^ / liiiifc^^ K (*y^:/^K) ttfrsfa©#£ 

*t?JEff Lfcfc, Ki©N*«© a-7; ,/£©««£©* fclf^ 

io f Ktt<ttRFRP075 Kftfcfc* 

M^fe©V>-f^{Cj;orfc^V\ -f&frl^ ^©RFRP^L 
fcSlM^T^ Kt> L< ttT &$<fe£*ftS 

'(DM. Bodanszky *5cfctf M.A. Ondetti, "vT^ K • '»"fe5/^ (Peptide 
Synthesis), Interscience Publishers, New York (1966^) 
25 ©Schroeder3o ^T^Luebke, if • K(The Peptide), Academic Press, New 

York (1965^) 

(1977^) 
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R F R P ?r»M«r 5 £ £ 5. ±l2*^T*#f>tL6 R F R P 

^tS^i^lSU ^^T*#P>tlfc^«, ^ft ©#&<&> 5 VM*-?: 

tfy^^K^- K1-5^S1B^IJ (DNAffcliRNA, &3;L<fiDN 
io A) ^tt5t©t-fcMv>Ki:5t)©ffcott)j:v\ ^^y^^v^- 
^■Ki *|SWO)!Ky^^KSr3*-K-t-5DNA v mRNAf ©R 

Z*iDNA, Z*jRRNA*fcftDNA:RNAOW7*!J V K"Ct>«tV\ 

15 (BP*,, #a>-K*D -efcoTk £v\, 

^©HRE^ifTa rffPCR£^<DJ&fflj 15(7), 1997eft©^rS5fe**:W:* 

fttcapcfc^SfeK: «fc •? , -.#359§©#y KomRNA^fits r £ is 

20 KSra-Kt5DNAtim fin* Lfc#3§BJf 

y K £ =* - K-f 5 i&Sia^iJ Sr^-f 5 1> © t? fc tt « v ^ * 5 1> © •(? *> 

oTi«tV\ ^ADNA, ^VADNA7-^7*7y- f&fBLTcftB 

JS-fiiWO c D N A N H&ELfcM -m^S*© cDNA^^y 
^DNACV^-eUV^. 

25 y— fc^ffl-rs^^^-tt, ^^7^77-^ -7*7*% f\ 

Ha «t 9 t o t a 1 R N A £ tc (4 m R N A If # £ P$g 1 7c © £ JB V n T it jft 
Reverse Transcriptase Polymerase Chain Reaction (U~f. RT-PCRft 
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2 , E8l#-if- : 9 , mmm^r : 15, IB?lJ#-5§- : 19, lB?IJ#-f§- : 3 4 
«IB^J#-^: 5 1 "C^fc*il5i!ftSiB5IJ*^rSDNA % *fcf±E7!l#-i§- : 
2 , EM#-§- : 9 x E*IJ## : 15, l3?"J#-§- : 19, E#l## : 3 4tfc 
teiB3aj#-S§- : 5 1 -e$tt>£hZ&£Mmk'^ x h V ^x^h^#TT? 

A * if X' hfl if PStKD t <o v h <£ v \ 
MB?lJ#-5§- : 2 , : 9 , B3?!l#^ : 1 5 , E8I#* : 19, @B?iJ# 

: 2 -C&fc StbSitSgB^J i **J 7 0 %£Lt, UM80 %£JLh, 

i-SttSia^JSr^i-SDNA^if^ffiV^fetLSo 

^l^a.^ — • ^ o— =>-^ (Molecular Cloning) 2nd (J. Sambrook 
etal., Cold Spring Harbor Lab. Press, 1989) WE*©*** £fcl£oT 

m; ^s?*^ maris -rvv t&m&tmi 9~4 

0 mM, $f * L < 1 9 ~ 2 0 mMT\ fiSil 50~70 C C, £f 3; L < 
l±#&6 0-6 5tlO^#^1- e f->y 9mMt'fi| 

«£ 9 Aft ft Kite, SB?0#-5§- : lT^^^tbST^7M^J^^i-5^y 
^/f K^n-KfSDNAiLTfi, E^#-§- : 2 "C^fr $tu5^SIS^J 

/•EM***f S#y^^K«ra- KtSDNAi LTte, : 
9-e^$tL^^SiE^J^^•1-5DNA^^f^ffiV^btl, E?V#-9-: 14 
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Tfi % IBM**: 1 5T^t>$tt5^SIHJlJ^*-r^DNA^if^ffiVNb 
ft, IBM**: 1 8 ft* 7.5 /»EW**tt5#P^f; K* = 

-K1-5DNAtUT« % EM**: 1 9 T?*t?S*LS*»E50«r^5|r+5 
5 DNAfcifdSffiV^tk EM**: 3 3 tu57 $ /»EM£ 

K* = -K-f SDNA£L-CW\ IBM** : 3 4t?^t?SHS 
MgH^J%-a-^1-5DNA^^^^VNp>n> EM**: 5 0T'«t>$tlS7 
S/^IBMSr^T-f Stfy^T"^ K«r'=»- Kt5DNAi LTtt, IBM* 
*: 5 l-e^^tbS^EM^^-rSDNA^^^fflV^btbSo 
10 *mW<DRFRP-3Za~-\?1rZ>tfyx?U*^\?b UTfi, *&W<D 
RFRP-3«ra-Ki-*iiatEM (DNA£fc&RNA, $f$L<liDN 

^•KfcL-Ctt, *HW©RFRP-3Sr=»— Ki"5DNA, mRNAfOR 

15 Z*|DNA, Z$iRNA4fc«DNA:RNA©W^JJ y K"C%«tV\ 

© R F R P - 3 & a - K-T 5 # y 3* * K £/B V n T, #J £ #, 

^fcNDHRE^lflTU rffPCRir-€:©J5S^J 15(7), 1997fB«©3rifc*fcfi-£ 
20 ' JxKfllCfc^tfcKl'j: *»RFRP-3©mRNA^^it5:i:^ 

*»RFRP-3l:3^Kt5DNAi:Lm *a*Ufc*»S©R 

FRP- 3 Srn- K-f 5«[*E?!lSr^i-5t>o-efciitfv>^j5e5 fco-efc 

25 J3$-|I£&£l3fc<Z>c DNA, f&fB Lfe» • c DN A y 4 V 

•£j*D N A <D V ^ftT? t> <fc V\ 

*38?!©RFRP-3* = -Kt5DNAO^fiS)itTH:,. 
(DEM**: l^*fr'$;h,57S/»EM©#l 04#| (Ala) ~fl3 1 
#@ (Phe) "©7 5 /JMBM (EM** : 6 3) i»fe<t5^^ K*r=*- Kf 
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-r 6 sr^r-r s d n a % 

©IEJiJ#-?§- : 1 X'i&1piSftZ> 7%/ mmW<Of$ lOlfl (Ser) ~|131 

#g (Phe) <D7^;mmm (gmm-w: 6 5) ^b&s^T^K^-Ki- 
i- s ^sia^j ^#-r 5 D N A , 

(Dga?ii#^-: 1 4x-mt>ztiz>7 % ;mmm<omi o 4#g (Aia) ~n 3 

l#g (Phe) <D7%;miM (IE?!l#-§-: 6 7) frb KSr =»- K 
10 X-f$8tfHB*|$r£5ri-« D N A, 

bv> ; ?*>'h%&Wbft, m*.t£s -thy $j*m&&mi 9~4 

OmM, &£L<te&)l 9~20mMT\ 5 0~7 Ot:, &£L< 

\tm 6 o ~ 6 5 < c<z>£#&^-f „ h y $&m&&ifi 1 9 mM-ea^ 

lT^^$^^T5y^@a^lJ(D^l 04#| (Ala) ~$13 1 
#g (Phe) ©T§y.SfeE?IJ (gm&Jjr: 6 3) t*b ftS^?" K* = — Kt" 
SDNAiLtlt IH^J#^-: 2 T&£*L5i&£E?!l©& 3 1 0#Bfr^L 
20 ^3 9 3#BO^Sia?IJ (IB^J#^-: 6 4) ^feft^DNA, 

©1B^J#-^: 11?*fc£ft5T5:/^ia?iJOftl 0 l#g (Ser) ~f 13 1 
#g (Phe) tf>T5/mi2?!l (IH^iJ#-t: 6 5) ^bftS-^f" K* = - K1" 
6DNAtLTte, ia^lJ#^- : 2-e*$*l3:!ft2MB?0©#3 0 l#g#^L 

13 9 3mn<D&mmm (mm-W: 6 6) mt^DNA, 

25 ®m&m-%- : 1 4 £ tL5 T $ 7 ®>ia?ljtf>i£ 104#| (Ala) ~I13 1 
#@ (Phe) <D7$;WfiBffl (I3?W§-: 6 7) J&> & 5 Kfc = - Kf 

5DNAiim SB^J#-t: 1 5-t?*§ftStttaBB?!l®KS3 1 0#g~fg 
3 9 3 # g <D&S|E?lJ (@S?lJ#-5§- : 6 8) ^ffSDN Aft if^&ff £>*L 

5o 
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\-Q&t>£ilZ>T^;m&n<D%l 2 5#g (Pro) fcl^Lfll 
3 1#g (Phe) <Dr$y»BB^b*5^^K*=»-K1-5DNAi:U"C 
tt, Efll##: 2<D%3 7 3#Bfc^U&3 9 3#g©i&ElS?!l^b&5D 
5 NA, 

<DE?!l#*: 1 -C&fcSftSTS /^lH?!!©|gl 2 6#g (Asn) fc^Lfcl 
3 1#g (Phe) ©T5 ymWMfrhte^-?^ K«r=— K1"5DNAt LT 
tt, EW*: 2©$3 7 6#gft^Lf|3 9 3#@©&Sg2?iJ^bft5D 
NA, 

10 ©i2^J#-§-: lt'Hi3$tl5.T^iEWl2 7#| (Leu) ^tfl 
3 1#S (Phe) ©T^yKE^bftS^^K^a-Ki-SDNA^LT 
Wmm^: 2©l3 7 9#@*^tf 3 9 3 # g ©itSie?iJri> b # 5 D 
NAftifdSfctf feftSo 
**M©*5^f-Kt> b< lit©RFRP - 3, fH*©*^©^:/ 

15 ^-ieftb< ttt©R f R p - 3 is i'yrtifecifijrsfctt^f K 

20 *JSM©^H^fKSfcttRFRP-3 (KT, £ *l # U 

£3- KtSDNAO^ =^:*5«fctf38^©BiKfc:i8VvrW\ rftbtf 
y ^7°^ K*4r¥^**WO* P ^ff- K i: 5) 
3-Kt5DNA©^o-=y^©flii: L-C«, *38W©#y^^KO 
»3W*UtE2W**i-«'frriiD N A7°7-f ^-SrffiVNT g #&&© P CRfelC 

25 £oTi#i|>I-f *fcttaS*^^^-tc:|ft^a^DNASr*»M©^ 
y ^7^- K©-»*>5V^±««*3- Kt5DNA*rfrt)U<tt^DN 
A Srffi V%T*« Lfc % © £ © W ^ y *V if- v- 3 ^(Ct o T»»Ji-« £ £ 

— — (Molecular Cloning) 2nd (J. Sambrook et al. , Cold Spring Harbor 
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Lab. Press, 1989) fcfE^^Sfcft iffc^otfifft 5 £ t *T?# <5 0 

DNA©&2HB#l©£jfett, 4&I4>*y K Mxtf, Mutan™-super Express 
5 Km (SfiJt (*) ) , Mutan™-K (SS3ft (80 ) *&JBV>t\ ODA-LA PCRjfe 
^Gapped duplexft^KunkeljSM*© £ fr^*P©*jfe*> 5 V^tt-tftb £2p C -5^ 

10 5rH5-C§5„ ^DNAfi^(D5' 5fc#«fc»f?@§&= K^fcLTOAT 
G&^TU *fc3* *««K:ttaiRj»Jh=i K'yfcLTOTAA, TGA$fc 

15 ^KSr=»-K-t*5DNA^e>Bttt1-5DNA»fJt*«J5HlL, (n) & 

DNAW^MaftBa^^^-^o^o^-^-^TitKiaiifi-s^^K: 

^^-Hm «»/7^^K (i, pBR322, pBR 
3 2 5, pUC 12, pUC 1 3) % femSS**©^7^ $ K (0!k pUB 
20 110, pTP5, pC194) % K p SHI 9, 

PSH15) % X77-i?t£}f<Ds*? J rV*7T-V. H>n^/VX, V 
fy-TV't fr*, /^an;)^;^^t*©W^;l/7^^©i, pAl 
-11, pXTl, pRc/CMV, pRc/RSV, pcDNAI/Ne 

%®Sfo&ig±b LXft^ZWi&te. SRo^b*-^ SV407*n^ 
— s HIV-LTRT'D^-^-, CMV^n^- HSV-TK/n^ 
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Z.tlb<Doh, CMV (1M h^tfP l/P^E— , SRaT 9 

tt % trp/n^-, lac/B^- r e c AT'p^E— * — s A, 

penP/o^-ft^ 1&±35S»»T?*)*»^ttx PH05^^ 
— , PGKT'P^-^-, GAP/B^K ADH/B^- # — 

9*/ 9+ As, #V Amrs9i-;K MVl^-iJ-, S V 4 0«SW-y CBt 

T, s V4 o o r i irin&ffc-rs^risfcs) fc£*rgrtrL*cv*st>©fcJBv^ 

T, dh f r fclMfcT 5) Aft? (^M/H-F (MTX) 
15 , T^ifi^V y|ttl0 (KT, Amp r i:W5i^fc5) % 

^a-W^WteAft? (PjT> Neo'iHWi^S, G418S 

tt) m*hifbti&o dh f rAft?*»^-r>f =>~x^j**9<-ir 

K©N«*llu#iDf5„ l&^J&fctS'sy t7*if*»5»^l4, PhoA- > 
^t;>S5!l, OmpA • S/^-JvMBfllfc 7ti^^/^Ji0T-fc5»^fi, 

3»S||»-efcS*g-tt, MF a • S/^/HEBL S UC 2 • ^±/VE5«fc if> 

-7xpy. ^9-r^mns fct##? • ^^/^E^j^^^^ti^^j^T- 

© £ 5 L "C*^ $ m <D # y -<7°^ K*3- Kt5DNA*r« 
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H±i tttt, #J;Ltf, x->x!it7II, ^/v^Jls> If#> E&flfi 
R Situ Ki^Jiaj&^fflv^tjnS. 

(Escherichia coli) K 1 2 • DH 1 C^o->— VlsjfX • ^ • if • 
5 7*r?-'t7''t^xy^X't^'f •i-i^x- (Proc. 

Natl. Acad. Sci. USA), 6 0t, 160(1968)], J M 1 0 3 
94 \sy 9 ' T'sv X • y 1r— (Nucleic Acids Research) , 9^, 3 
0 9 (1 9 8 1)), JA221 (^'-t/V't^- ; &^7--^t 
PS*- (Journal of Molecular Biology) ) , 120 #, 517(1978)], 
10 HB 1 0 1 [S>* — ^"/U • it"? • -tl^a? — • 1tn*S—, 4 1t, 4 
5 9 (1 9 6 9)], C6 0 0 Ci***^ y (Genetics) , 39t, 4 
4 0 (1 9 5 4)] ftiftfSffl^btLS, 

^f/V^li t LTti, 0!l;Uf N /^/V* • ITT^/V* (Bacillus subtilis) 
MI 1 1 4 [S?— ^, 2 4f, 255(1983)], 207-21 [5?* — 
15 -jrA* ' 3rz? "• *-{r 5 * h!) — (Journal of Biochemistry) , 9 5t, 8 
7 (1 9 8 4)) fc£#JB^fc;h,5 0 

^•Sr^LTfis 0!l;iff, fy^o^t^ -fcUffai (Saccharomyces 
cerevisiae) AH 2 2, AH 2 2 R", NA 8 7 - 1 1 A, D KD — 5 D, 2 
0B-1 2, V^'ts'^Pv^'t^ (Schizosaccharomyces pombe) 

20 NCYC1913,NCYC2 0 3 6,W /<* h U * (Pichia pastoris) 
KM 7 lfc£j&*/BV*fe*l,<5 0 

AA^^bUBja (Spodoptera frugiperda cell ; S f ftljft) \ Trichoplusia ni 
©Wft*©MGl|fflSS> Trichoplusia nitf>0F*&OHigh Five 1 "^, 
25 Mamestra brassicaeA*©SBia*fcttEstigmena acrea* 3fc©JNHll&ft ifjtffiiV'* 
btbSo ^/^^BmNPVOi^B, S*&#cfc£lHJ§& (Bombyx mori N &ffl 
BmNM) fc^Bl^jt*. ISfttttm 08*.tf* S f 9 
M (ATCC CRL1711) x S f 2 1 #ffljg (^± x Vaughn, J.L. b> >f ^ • <7V 
# (In Vivo) ,13, 213-217,(1977)) fc £#/BV>&*U*. 
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\— (Nature) , 3 1 5#, 5 9 2(1 9 8 5)) 0 
MVdMf&bLX^ mx.ti, t/*COS-7, Vero, ^^~-X/n 

A^^ttcHo (^t, cHommtmm) , dh t rit^p^ti^ 

5 ^=-X^A7^-»CHO (£*T, CHO (dhf r") M^B&fB) , 
-i-tXLft&m, ^^AtT-20, -^£*^n— 7y hGH3, 

fcTJim£^®i|£&-f Xniy-v^XX-^X • 

if • t^at/V ♦ T#x^- • ;TX • If^ai^^X • • if • 
10 (Proc. Natl. Acad. Sci. USA), 6 9f, 2110(197 2)^>S? 

-V (Gene) , 1 7t, 1 0 7 (1 9 8 2)^^tC|B«(D^(C^oT=fT^ 5 

.$7/1' • \?z3l%-t 4 ytT- (Molecular & General Genetics) , 1 6 8t, 

15 111(197 9)tek*\zmm<D]7mzft^xftteo zt&x~%z 0 

(Methods in Enzymology) , 1 9 4f, 182-187 (1991), Xn 
^-^^^X • *X • If • iri/B • TX7X 5- • *X • iM's^WX • 
^X • If • n.— (Proc. Natl. Acad. Sci. U S A) , 7 5f, 19 
20 2 9 (1 9 7 8) tetlzmm<D%8:iC'l£^Xfttj:?ZbftX*%Z> 0 

(Bio/Technology, 6, 47-55(1988)) ft ^fCfe^^&WfcoT^Tft 5 - £ 

25 Xoh^^k 263-267 (1995) 0fri1±3£fT) s ^BO^- 
(Virology) , 5 2t, 456(197 3) KWM.<DjjMZ-'&<>Xftt£ 0 - £ 

-Oi5t LT> # I> ^X^ K£^- K1" 5 D N A^^i~?>^^ ? 
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m±»^>^v trim, '^^xmmx'hzi&mu&ftzmmi-z&s 

7°- y#-, ^h^s y, m^**. Xajfos ^w^atttH^^ 
t*(omm*tcte&my>}'gs mm^tvx^ mm, mbz/wy$j»^ yy 

\??*ym, *k&{&mm*ft¥zm\iLxi>J:\<\ mm<Dpmtm5- 

10 8£Sg£LV\ 

=c*>~v KTmmzmm-tz>m<DmmtLx^ j//^-*, # 

if^/m^tfM9^ C$9 — (Miller) , • ^ • ^ 

V - J > • ^y*^?— - V^^y-j >\ (Journal of Experiments 

in Molecular Genetics) , 4 3 1—4 3 3, Cold Spring Harbor Laboratory, 
15 New York 1 9 7 2] AWt. LV\ r ^ift^Ki 9 y°u*- < 

%±fr^i/x.y tTMM<om-k, mm-im^mi 5-4 3^x^3-2 4 

20 ii^/<f;V^li©i^ v i&*fiiI3f#J 3 0-4 0 "CTi$ 6-24 BfP^ 
(Burkholder) fiyj^ife (Bostian, K. L. /oi/-^ 

x-^- ^'i-^B-t/v- r^f^'ty- t-fxywX' ^-^-f 1 • 

25 ai^rc— (Proc. Natl. Acad. Sci. USA) , 7 7t, 4505(19 

80)] ^0. 5%#1f /m^^Ti-SSD^ [Bitter, G. A. 
is—ins?* ' t7*« f • ti/a t;v • 7j7f ^ - • • f ^iVWX • 
ir-f - If* • a-— ^^^i— (Proc. Natl. Acad. Sci. USA) , 8 It, 5 3 
3 0 (1 9 8 4) ] tfhifbtlZo M©pHte$J5~8{d||g-f 5<Dri*0 
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Grace' s Insect Medium (Grace, T. C. C. , ^4 — (Nature) , 195, 788(1962)) 
»pHtt|!)6. 2~6. 4tC»|ftrSO^&*LV\ 2 7«C 

$J5~2 0%<DJM^JM»£^tfMEMiM (IM^:/;* (Science) , 12 
2%, 501(1952)] , DMEMigi [^noi?- (Virology) , 8 
#, 3 9 6 (1 9 5 9)] , RPMI 1 6 4 0*g& — ^ • ^ • if • 

V 3)> • *<rj%/V > > (The Journal of the American 

Medical Association) 1 9 9t, 5 1 9 (1 9 6 7)], 1 9 9 igife ;y 
-V^-!f • *zf • D* • ytfvf • 7* — • If • /Wtn^;l/ • ^x-Y 

(Proceeding of the Society for the Biological Medicine) , 7 3f, 
1 (1 9 5 0)) ft^tfSJBl^ftS, pHM6~8f&5©ijS0IU\ # 
^1^30^40^1)1 5~6 0B#IB]f?JfcV\ &5lfcJ&CTSMH» 

TM 

ST^te&j^ MJ h^x-ioo jfc^©|MiStt*l^*tiTV^Tt>±v\ 
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f K©*»*IHu g#&*R<Z>£ft • »»8c^afi3a***>*Tff 4 5 - b&V 

-if, ^y e^^5^v>e>tb5 0 

^ < L T £ S *3B © # y ^ y f - K £ It fi £ © % © * ft teStt tt % 

^fiLfey •tf'y (om^mms «t t«iss# & v ^ ^i? 4 a 4 a / r 

#3591 ©# y ^7°^ Kfc L < tt*©7 $ Kfc L< ^©^TVi-Sfcte^ 
HW©RFRP-3 t>L<"tt*©T3 L< {^©^TVi'S/tte: 

-t> L< fiHir^^ll~©T 5 l/iry^-MSM (OT 

7T0 2 2) fc£#*>tf fcft*. 
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W) It, fflz.lt, *$%Wi%> {fflz.\f, t K K 7-;K 

ty^ vi/, v^tef) (Dhtbvzmm (fflz.tt, mmm, 
nmmm, yvrmm, mmemm, imm&, n-y^t&mm, j^? 
^$mm, ±&mm,-ft&mm, mm^mm, mmmm, % 

5 mm, m^mm, %mmm m, ^p7t^, Tmm, Bmm, -r^-^ 
7^*7 —mm, mmmm, tzmm®, &m&, mm , &m&, 
mmmm, ^mm, •wmm, it#mm, nsm-mm, %mmm, sfmmbi, 
<itmwmm, ^tcitztitbrnmnmrnmrn, &mmt>v<ittfi/mmtj:¥) 
^jk^omm, *tci$zti<bommmtEi-z>hb<$zm.i&, fflz.it, m, 

io mo&nGL m, vm, mmm, ±mm&$t, mm, umm, m# 
rm, *M&ns mm, *m, mm, mmm, mmm, m&m, m 
tfe, mw) , rmit, w, mm, mm, utm, touu m<o 
o , itm, wm, mm, m, rmm m, ±m, *») , >m, 
mm, i&m, ptjh>' Mmsk, mn^, w&m, m%, mm, $m, j&m, 

is f\ mm, mz, m^mo&nm iz&%-tz>w&wx 

t vxit, fflz.it, m?m-f§r: 3 7xmt>tsfiz>T$;®mmtm5 o%sx 

20 < te&J 9 0 %.£JLh N *^0*L<^9 5%^±(Dtg|H4lr^i-5T^y^ 

ztt-fzm&wtvxte, fflz.it, 3 7t^^57$/si 

mnmcmwvm&tLxit, fflz.it, v Fm&fsmttcit^yi-* 
mmfemmtet'-dmif btus. mwftizmwtit, ztitbommmnft 
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a^^ft ^©stt^ra^ m o . o i ~ i o m * l < o . 

5-2 OffiF, £"9#£L<te$J0. 5~2f§) f«)5Ci:«U^ £ 

10 1~3 omM&, £90;£L<tel~l Offigg, *e>fc#*U< flM (1 
ft, l~3 0iS^ ±9»*L<f41-10fl8Jl, L<tt:» 

0 ( i * 2 fi) ) ©75; wt&ttto LtcT 5 y &ie?!U ®sa?iJ#-§- : 3 

COOH) % *;^->U-h(-COO"), 75 K (-CONH 2 ) £fcte 
25 ^*7V> (-COOR) GWve<boTt>J:V>. 

rrWf;Hciit75Ri UTfi, 08;tff % n-T'o 
tVv, ^ y^n tVi^b L< ttn-/Wj:t , ©C 3 _ 6 7/^;vS, > 
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5 Sr^LTV^*^ *^#*^3iaST§ K<b*fctt*^^A' 

fcLlfbOs ft*ft<DT ^ J WKDWm-k<Dmm& (0Hx.fi, -OH, -SH, 

20 ^v>6>*i5, 

#*ffc*5V^JttJ»0-«* (£1*44 (Hydrophilic) ' T?;fcS £##f 

aJ^«r*tp^^KT?*>Si (Hydrophobic) M£-$&K-££p 
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»5 0 i!)&tL<[4100 iEiior 5 J »BW«r^#1-*^7 p 

5 ^Kftif^»*U\ 

^m<Du±^^-m&w<Dn^y^ hit. ±mr^/mmw 

15 fcf4 2flEJLh (#*L<tt: % l~20<@*tgs J: 9 b< tt 1 ~ 1 Offifi 

£ (-COOH) % tf/Htf^S'V'— h (-COO - ) % T ^ K (-CONH 2 ) 
^fcfi^^x/V (-COOR) (Rtt±|Bi lRl*HSr*-f) ©fatb-CfcoT 
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mmm wz.t£. mm, v>m. mm torn., hzwt^m 

75 Kfc L< }Z*(D^X^/^tzteZ<Dm.<D&!&i*±&(D*WA(D*°})'<7 
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PJ^l^-fe^^-gS^^- K-t-^^aiE^J (DNAffcliRNA, 0£ L 

RNAfORNAT'fci), ~ Wtfeot t>/ — *it*$)ot «fc V\ ~* 
maym&te, I*iDNA, ~*^RNA^fc«DNA : RNA©^yy 

tf, &*P©K«B#1*TII r^fPCRi^OJ^fflj 15(7), 1997|Bmo^fe^fc 

15 .*38W©V"fe^-ae«Sr = -Ki"5DNAi:b-tW:, ^/ADNA, 
^ADNA7^^7i)^ ttGlfcUfi 'EI^cDNA, HtFfBLfc 
aJS'Sl«©cDNA7^^7!)- ^fifcDNAWVN-ftb-et «fcV\, 7 
^^7y-|CW5^^^-|t /^f!Jt77-^ K N = * 

20 «fc DtotalRNA*fer±mRNAli^S:fl3KUfct>©SrffiVNraC^Reverse 
Transcriptase Polymerase Chain Reaction (,£*T\ RT-P C Rfe<JrB&#"t" 

**Wfc:HU ##B©iHr:/*-g6«&=-K-r5DNAiLTfi, M 
fcfif, : 38, IE?IJ#-^ : 5 5 * It fiIE?!l#-S§- : 5 6 Vmt>£tlZ> 

25 i&M^JSr^ir-f 3DNA, £fcf£IB?!l## : 3 8, E?!l## : 5 5£fcte 
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: 3 8, iE?y#-§- : 5 5 -ktcizmm^ ■. 5 6v$tt>ztizm& 

mmt^-^V ^Xft^DNAJ: LTft, mx.it, EM*: 3 8, is 
?IJ#-5§- : 5 5*fc{iEJlJ## : 5 6 X*mt> £ ftS&SlE^J ^ 7 0 %£Ui, 
t < 8 0 X <9 t < ttm 9 0 %£U:, £ L< 

fix: If, ^rl^^ra.y—'^u^- ^s>f (Molecular Cloning) 2nd (J. Sambrook 
etal. , Cold Spring Harbor Lab. Press, 1989) fcfBS&^ifcft iffC^o T 

4 0 mM, UtL L < fijft 1 9 ~ 2 0 mMT\ mM&ffi 5 0 ~ 7 0 < C, 0* L 
< HI® 6 0 ~ 6 5 h y ? A3t^&) i 9 mMffi 

15 S'CO^^St^f^LV^ 

IS^## : 3 8, M^m-^r : 5 5 £fcteIE3W§- : 5 6 "CH^tL^S 

glE^kftSDNA&if^V^ti,, 1E?IJ##: 5 4t'^^57iy 
25 5 5&fc\Zmm%r-%- : 5 6-C*fc^H5M*iB^J^b^-5DNA^if^^VN 

iDNA ^1=gffi«J^mSiH^J©-|fI5^^rUT^-5^y X ? Vfrf- Ki W\ 
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RNA«rt>-&£f-S£#-CJBV^;h,5 0 
*%W<DU±7?-W&%<DU&'<y3- K* = — KtSDNAi Ltft, 

5 HufELfcM • mi&*3fcOcDNA, KrlBLfcSBJia c 

^MUfcfcO^r^V^TE^Reverse Transcriptase Polymerase Chain 
Reaction(£tT> RT-P C Rife i B&^-f-S)'^ J;o.T*t«i-5 £ 1 1> 3„ 

(1) 3 8, ME^J#-t: 5 5 *7tttlB?IJ## : 5 6 T'^frSftS 

SLSiE^ISr'g-^-r5DNAO«fP^SE2?[JSr^i-5DNA, (2) 
ia?iJ#^§- : 3 8 , gS?iJ#-S§- : 5 5 £7bf2K?'J## : 5 6 ft 5 

NACD^^ia^JSr^-rSDNA^if^VNbtlSo 

*3SKORFRP-3Kl»i-5^:fr (^Tn 
^*>5) tt, *3SMORFRP-3Kl#i-50t#:SrB«L#5ttft:^ab*L 

(a) ^-y^n— rfr&wm$L%m<oy?m 

M£i6£i«&57t#K ^7P^^b7v?a/^ f^47n^y>7 
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i?x.s<>h&&$-LTi>3:it\ 2 ~6iI&K:i|E]-fo % fr2~l 

4%. -?<?x, 7yK fc^5? % =!7 MJtfSfclf fcjh,* 

#Sfc» 0y&n y — b >-<Djjm HM?* — (Nature), 256, 

495 (1975)] teftV^JH-5£fc;&ST?#5 0 »^«Kt»i: LTJi, Mill 

15 0£L< WtPEGaSfflV^jh,*. 

fHIil&tttli, Mitfs NS-l, P3U1 N SP2/0, AP- 

lftb*<DmMm®<D^MM1tom*htft>tiZi!>K P 3Ui##3;L<ffiv^ 

Jfc#ttl : 1~2 0 : lggtfct), PEG IXfiPEGl 0 0 0~ ' 

PEG 6.0 0 0) &1 0~8 0%ggO#S-e»$n, 20~40U 0 

*L<«30~37'C-ci~i 0^y^a-<- h-TSdtCiJ: 5Sb*J; 

* ; ? n «— ^-/utftflcB ^ y k— ^ * y t±m* <ojj& 
tttztttmn (M> w*p?v-m iw/y k— ***±»fc*apu 

* JSfe, ^fcfeSE ^ n :/ y '^ffift: * f± ^ n x ^ A S: $ ^ 
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JSwrtft^. 09*. tf, 1~2 0%, #SL<ttl 0~2 0%©^fl&J'EjfiLj& 
Sr&trRPMI 1 6 4 0igJ&, 1 ~ 1 0 %V>4rte9ltotitt:'6tt G I Ti§i& 
(ft^MHI (80 ) fcSVMi/M-^y R— 7^#^45jk?t^ite (SFM 

io -10 1, BfcMM (80 ) fc£*JSv*s 5. tt*flU£». a# 

2 0~4 0°C, &£L<«:^3 7 < Ct?fc5e J&*B#IHIf±, 51^5 P~3ilW % 

15 (b) 

<<*^imw. m, deae) K&zmmtm. &&&& 
\z.%^TMmtz>zb&x~%z> 0 m*.&, ftmftm (rfrp-3^ji) g 
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5 ^lfc«-U l&O. 1~2 0, $f^L<fi^l~5(DfiJ^T^7 P yU$^S^ 

fc#-Ct5# N yMfrTA'TK \t*iM'#*M% K, ^WS KiSttac* 
10 btV-So 

Tt>J:v^ 0 S#»±, iI?ir^2~6j!&fci®-fo, fHfc 3 ~ l 'o Eggfrfc 

15 ^>tl/^o 

*ISWORFRP-3Sr = -K1-SPNA (£*T\ rtl?>©DNAM 

SI2^JI:tt57m^DNA (SXT, iil^DNAlrTyft^ 
25 DNAiH|B-t-5#^fc«) ^Ltlt M©DNAC|Si^^, 

tt^WftfcfcttttfcatiEEaifctfU ^DNA(0Hair«JL#5^Sr^r 
tuff N ^fixOTyft^DNAffeotfe £l\ 
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5 h^ttT&nmxmwtz) <Dftffimtm7 o%^±,^u< o% 

E*±, J: 9 IX fi^ 9 0 %£JLh, *fc»*L< ttj|&9 5%»±©ffiRItt 
^*P©DNA^S*^a;^*ffiV^T^ilat1-5i.^:^■T?#«. 

( i ) #36e<or f r p - 3 *s8B#i-«*a^*i©^B& • ismm 

10 #»WORFRP-3fet<lit©7$ Kt>KI4*©x^f/P4fcttt 

15 mtefommt L-pfjB-cfcs, 

*3&9§©RFRP-3tt % *»E©V*7?*-M|rfc©«fbtt:# 
(desensitization) *SjgiS3fe* % 37°n 7 ^ ^#$&£»Jf-5f1M3 fctfl - 

Mb LTfffitfcS, 
25 ££>{C X fflORFRP-3(t ^n^^^^MilM^S^t, 
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m$:M, ^T]) ^ny^P (Chiari-Frommel) T^W-fjV • 

n (Argonz-del Castilo) £e{£I¥ % 7^-— ^<^. • TJVzfy^ Y 
(Forbes-Albright) fLjg y V^Jffi* fett^'M^^S fctttt* 

JBfifc&ft ft if © 7° o 7 * ^ BMM" 3 Wfe J: tfteiim t 

^©flfe, *^0JOR F R P - 3 tt x /n7 ?^#Miig£p'<<57i£><Z> 
^Sltttt^ £fc, ir=¥> ^^ftir^ntfL»^?LfrO^{Sii 

*^ORF R P - 3 (D7n 7 9 ^#ffclMjSfiH4fc:o^T tt\ 
Neuroendocrinology, 62# 1995# 198~206Hn £ fete > Neuroscience Letters 
203^ 1996¥ 164-170Hftaf > ^E^©^^7t«^^^ipCfc^^j; 5 ff 

**«ORFRP-3li, **Sr»»1-5f^ffl*^rLT*JU^ * 
WJ^i'oaMOit^gPftl^T'^o SRFRP-3 
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mu xytfrMKZKfefttzzt&xzzmmtLx^ mz-tf-e 

10 ^Kitt, stris* $ $> \z®m<D x 0 fcftlKfifl***?-* r^s 

y*Afcj?) ft^jurre,^ as«i»«Mib^ «^tfT^=-/> («*. 

» #j xi/mRmts&m M*.tiwv y/w<- h 8 0 ( T 

M ) , hco-5 0) 4lfifILtUv\ itttatli=fv«, 

«^i^ut)j;v^ rasa (09*.^ y^B&mttu ftsfc-^h 
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{C&^Tf*. — PlCotaS^O. 1~1 0 Orng, &£L< fi**Jl. 0~5 
5 0m g> i9^L<^1.0~20mgtfc5„ 5^ 

IC43VN-C(i, -BiCO#ii3t$jO. 0 1~3 Omgll 0 £ L < te|*J 0 . 1 
~2 OmgSlt, £ 9#£L< te**)0. 1-1 0mggg£M&ltKJ:!9& 

M©RFRP-3^^5ri^ftt5, #3§9§©RFRP-3 
$f^L< *»RFRP-3, ^i^^Ol^t^-iet'bL 

ftnk-t&s mmoRF rp-3 ©«tt*«Eif^«iB*?-5fc^*fcri 

WiX? V-~^?JjW;te. Mcftftiat. (i) #3§§>3<aRFRP-3K#!§ 
W©^-fe^-«6«Sr»» (ii) *3593©R F R P - 3 

25 JWtt&fctt, -LIE*^ y-^v^felc^VNTtt, 09*.tf, (i) t (ii) 

ti*3sw ©rfrp-3.*5J: tm»in^o*3B w © t 0 * e sck 

ttt-aifrfrirt: zzmfe tr, JtR-f 5 - f s troths, 

*lH(DRFRP-30aMagtt*^«:> ifr&*n©#SK 0»J*.tf, 
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Dockray, G. J. et al. , Nature , 305, 328-330, 1983, Fukusumi, S. , et 
al. , Biochem. Biophys. Res. Commun. , 232, 157-163, 1997, Hinuma, S. , 
et al. , Nature, 393, 272-276, 1998, Tatemoto, K. , et al. Biochem. 
Biophys. Res. Commun., 251, 471-476, 1998. ft i£ KHSSctf^fefoS V^i 

5 ^fucfli cs^fSfeft xmfe-rz r t #-e# 5„ 

nmt&mt ucti, a*.**, ^^k, w^^i, 
io ^b^, 3§g#£j», samim mamm, ^mmmmwtiW 

±IBO^^ y-^y^feSr^Jfe-tSKiW:, #3§§li<7>R F R P - 3 * 
15 3©«ift*P3H-f"5. ^y77-tli, pH$}4~10 (a*L<», pH 
RFRP-3i:*I^©l/t/ : ?-iefi©^fia*U < C^;/7 7- 

mtf, ±13 (ii) ©^^*5tt6»»?gtt^^^±iB (i) <Dm& 

20 fcJfc^T, 2 0 %&±, mt. b < fiffi 3 0 %£l±* t*»ff*.Utt*!l50 % 
#±±#£*5WMb^*#»!fi©R F R P - 3 OJWjaJWatStt* ^Srffi 
Ji-rs^^tUT, ±IE (ii) ©#^K::»tt5*M&*ffl^*£# 
_L1B ( i ) ©ateKJfc^T, $J 2 0 %£Lh, 03: L< ttffi 3 0 %'«±, <fc <9 
Kfijfi)5 0 %#±lfiWrSS*8fb£4&£*3&93©R F R P - 3 OfflUg 

£frb©S*»$rfT5f&te, r*8W©RFRP-3fc*J;tW 
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Sfcte, ±E©»«fc£#aMc»?l3©R F R P - 3 OStt^{£ii*fc«(a 

*38 K © R F R P - 3 ^ © Jfe^ Sr StE-t- 5 *> »f 5.. 

5 #I;i{^,Hosoya, II. et al. Biochem. Biophys. Res. Commun. 194(1), 133-143, 

1993lcE<J**tTV^5 i 5 4Sf-frftK3RK:*JV^T» ixi 0" 2 MKToM 

vffimfco&&*m&±m&-tz>&mfc'kV!tz*&m<oR FRP-3©g 

io rcfe, ±EoK«fl:^#*»W©RFRP-3©SttSrffiii*fcf4ia#i- 

*38MO^^P-=v^#y btt, *3BM©RFRP-3*^-f5t 
O-Cfe5 0 #3&03<0** t»fi:*:389i0RFRP-3©g& 

<0^* x/v* fetter <T>m %£h\z^i-Z>h<Di>W$. UV\ 

i. 

Hanks' Balanced Salt Solution (*rZf^#M) fc x 0.0 5 %© pfjfiLift 

7L&0. 4 5 M m©7^^--e»a«m 4tT?«#t5^ fc3V>«: 

25 @Mr:/*-;g|i& 

**5l©Hr^-aejtSr385l$*fcCHOjBi|&* % 1 2^7 e i— He 
5 X 1 0 6 fl/^-C«I^U 3 7t, 5%C0 2 , 9 5%airf2Bri«« 

(D«y#^K 
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TtTJRO C 3 H] % [ 125 I] > C 14 C] , C 3S S] *ift?«»Lfc*ISMO 
RFRP-3 0*g«0^j8©t©Sr4 , Cfc5V^-2 OtKLTifc^U Jg 

5 #3891 ©R FRP-3i^0.1%!) *S&fkTA''7 % ^ (v^vftjgi) £"a if 

2. ao^fe 

012 ftfcffciMJB 7 s h \z. xmm L fc#3g W © S SC38S C 

HOtti ffl£E«««lmlT2iafti*Lfc«, 4 9 0 # 1 9jR||gl8 

®KJS«Srl»* U 1ml Ogfc^ffiMff^T* 3 Ltc 
MMVtf^b'&O. 2N NaOH-l%SDS^HU 4ml ©ffifr^V 

^u-^-a (frftttXfg) ^iS^i-So 

SDtU Percent Maximum Binding (PMB) £&©5£ [jfc l ) T?:£#>5 e 

PMB= [ (B-NSB) / (B 0 -NSB) ] X100 
PMB : Percent Maximum Binding 

N S B : Non-specific Binding (##M#J^4) 
B o : fc^J&^S 

#^^Kttfls*4(», -kmk&ttos w&&mm. ntm\m. 
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5o 

(3) *mw<DR f r p - 3 titz&nmk&%)<n*mw<Du*7<$r~-m&m 

Ty^Vymmm, T±^/V=tVymm. »Ca 2+ ll, »cAM 

®^^trt*^0jORFRP-3^fcfi^^^^^f^s^KOV-&7°^- 
®^fi L fc#3§ H <D R F R P - 3 $. tc fittR-ffc^* & , *&®<DU±-7?>- 

w&n*^i-z>mmiztc nmm m omm$r km* £ terns k # »t s > «i 
Us ufc^§g^ r frp-31 fefi^^^^(DMii&^ tz\mmm#^tt 

®@tt Lfc#3&H ©RFRP-3|fc ttKiMb^fc fc* <B l/t - 

3 ST 3r = - K1- 3 D N A Sr^f 5 ^STfc&ft & 5 £ £ J: o T 8l 
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»RFRP-3 titcKm.mfc&9o<Dmi'±Zf*~-W&WKtti-5%&m. 

^-r s mm k&m <* vtcm&fc as ft s ^ i-t^-ief^L fc«$u 

fit, MrtcAMP4i »cgmp4^ -ryixh-/vy^^ s 
iifl&^m^tbs mi^sk^ v >mts c - f o s p h<z>{£ 

T & if 5 «44£ fc MftJ-f 5 «tt ft if) 5 i t t ir 

JI£ftCa 2+ Mt N »JSrtcAMP4^ ttrtcGMP4l, '<<J 9 sY—A/ 

v Mmmm&mm, ms&frm&no v c - f o s ©a<& 

£ftat>®-Cttfcv\ *^»rtf^j*DNA4r^-ct>J:v\, * 

3SWov*y^-ae»Sr = -K-t5DNAWf^Sr«^»4fc»IJ!ai!:»XU 
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^aD^ /l'* lC JS1~ -5 fcM $ 4 (nuclear polyhedrosis virus ; 

NPV) ©tflf^KJJ ^n*-^r- % SV4 04*©^n^- l^h 

&\ttfonWte$5\<Dj5mx-ft0Z.tftX~%Z> o MZ-tZs XWt CNambi, P. 
if • i^t-t^ • • v?A;V • -ir ;7 hV — (J. Biol. Chem. ) ,267 

19555~19559M, 1992^) ICfB^O^jfeiC^oTfi 1 5 - £ #T*# *>„ 

5efmmLfcte±»ii&«:v^#, lt«, ±mm, fesm, 

mmm&&<^t.tiz>.m£<Dz tz^? 0 mmofrnxfetLxn, Potter 

-ElvehjemM*^^-rif-T«^J¥Lm-r*^ 
^/Ky fpy (KinematicattS^) (31 £ M^J&K: £ 

1' * ft £ s T^O J£ L ft ri* b &B » ^ 

{£51 ( 5 0 0 r p m~ 3 0 0 0 r p m) XMftm fa 1 #~ 1 0 #) 

U Jb^^r $ Mj^jt ( 1 5 0 0 0 r p m~ 30000rpm) 
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mm u tcMmt^m &&mxhz> 0 

MWilstcnmk&WkLX^ [ 8 H]\ C 125 I] , C 14 C] , [ 35 S] 

m^mm, mmum. mmmtam. wivommmmm, itm^^hm^n 
mm#*. &M%mmLtc/<v7T-imm-t-zz tizzy u±7*~m 

20 &%mMi-Z> 0 ^';77-Kli, pH4~10 (Itl<lipH6~8) <D 

&wk<Dm&%m.^Lft^<y-7 7~x&tim^-rtLXh *tc. 

;gl$$r££«$*5@l$T\ CHAPS, Tween-80™ WB£-T 

25 /V7* $ y^f 7f v^: if ©#li 611:^ y 7 7 ^-idDi 5 r H 5. 

MSF.n^^fy, E-64 (^^.KflFJ»9f») , ^X^f-ls'tHi* 
(D^uy-T— t?|S$2!l£M-f 5- £ ^-et^o 0. 0 lml~l 0ml©t 
l^-fe-^^— SSftt^s — ( 5 0 0 0 c p m~ 50O 000cpm) C 3 
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H3 % ( 125 I) % [ 14 C] , [ 35 S] fc£^KLfcf«Mb^t&£##$ 

^mtfym^m (nsb) &5Bztc#>[c*:T§im<D*mffi<Dum<k&® 

~3 7tT% »2 0^2 4Hf B 1, 3*L<tt<&3 0#~3l$|HJfTfc5o R 

y-Mr-y*— <?tHlH-5. £^i=r* (b) (nsb) 

tt\\^1ZltV>}> (B-NSB) c pm$^*SW»fc£&&;*3g9§© 

r f r p - 3 <Dm&*&m-t*tt&m t u-csfci-s rtms. 
+ mm, ^iJiSrt c amp »rt c gm p j/i/hsi'V ymm±, 

* s v n ttm«& $ ft v n jg i v ? r - u , # js sh 

ORFRP-3$fcttftRft^»4^lr8aotT-£l||ill'r>#a'<- b L 

Mpm±nmfs:.if(Dmm^^xit, 7wa!i ^*£T»fi©a£*«i2i 
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1. mzmtm 

Hanks' Balanced Salt Solution \Z S 0.0 5%<DVffinM 

T/V^^V {*S?^#.m &Ua*.ttt>(Di 
5 M 0 . 4 5 /i 7 ^ - T'liiil 4Xn*9k&-t&ti\ $>5V^ 

©g^ 6sr*^M nr -s es«D B p 

5X10W^t*lftU 3 7TC, 5%C0 2 , 9 5%air-C2 0FM 
10 Lfc&Oo 

miso C 3 H] % [ 125 iK C 14 cK C 35 s] /^tlKLfeM, 

* ft 3 US fc^ifcTfSflMfc; L t> © 

f;l/$;VA7 5 h\ DM SO, * * / wl^Cjgfrt-S. 

mmk&®kmtb<o& i o o~i o o o^v^traits. 

2. mfem 

hom^, MMmmmm imir-2 mgfc#L« N 490^1 ©ao^« 

25 <3>Kf£#«:ISfc*U lm 1 ©ffi#;Big»$-T?3Bas*M-5o JMfifclfrfrLjIS: 
W1IM^0.2N NaOH-l%SDSt«U 4ml©$^> 

Qttfcs/^v- fa^!)^- (^s^-^ttfii) £^T&ttfiH££ 



WO 03/018795 



59 



PCT/JP02/08466 



(4) *mw<Dx? v -~^y%mx®L>tiz>fc&vo*^-t-z>mm 

# b ti 5 ft* ft * fc fi-t wittf* 7° p 7 * ^ ^»©4f£Jif^ffl £^rt -5 *§* % 
Rft*ft*fcfi-t©£«\ :/P7*^y#$MEiijiriJ£ LtJPiitiim 

#fe^*ft***fcr±-t©a[#^i3 9^^^»©>ii*j^fc3(rt" 

xifoj^ Tiftiii, fiiii. ^ftn^ ^f^, SB&ggsJiu 7° 
p^fy-v, -r^r^, ftu§s& «jie*^ 

^TP • 7ny^;l' (Chiari-Frommel) T)V^l/y- t ffV • 7J X<r 4 

P (Argonz-del Castilo)^l¥ % 7*— ^.X '7/^7^ h (Forbes-Albright) 

Rft*ft£fc«:*:©:K«\ ^P7*^#lfc#fMtfUlifc£-3V<>-C\ 

^rOte, ^frSft^ftSjfcW:*©:!^ 7°D7 ^^MlH^fl^S 
fcJe>OftaE«i'L"Ct>, !7^, ir^> :/*fc£©ifcfLttft©?L?t-<B£ 
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Neuroendocrinology, 62# 1995^ 198-206ji\ ^fcfi£ N Neuroscience Letters 
10 203^ 1996^ 164-170MftZ\zmm<D%&*.fcn*tlte&Ktc%miz£Vft 

$ & c <dr f r p - 3 <Dfe&%fem-tz>4k&m$m%mm<D^ 

is -efc§ 0 

§ m&B mmm xmb-t 5 z. t m ± o t mat-r srtms, - n e> »j 

25 <DT*fe5o 
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y^i^^if) ^^w^ m^mmmmu wiht^-A' m*. 

=>-^) s ^^-^tt#®?S^J (M^fi^y y/w<- h 8 o ( T 

M ) % HCO-5 0) ft.}? kffiffl LT t J;V\ itt^i Utt^jfi, 

V, *=» % -Y^, iJvK vvhtk, ^S'*W~-t$:Z) IcMLT^-f-S 

# 6 ti 3 rt^#J t ft it Z <Dm.<D&$-m\$ > 3£JR 4 «fc 0 (i *> 5 ri s s 
25 SPft#i-«»^ N -#fefcfifcA©¥ttH««BteT£A# (#fi6 0 k g \c 
ML) fc*SlvCtt, — BtotaflM&O. 1~1 0 Omg, #*U< tt*bl. 
. 0-5 Omg, ±9ff*Utti»1.0-20mgT?*5. ^gnftteK-S-f 
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\Cttl>) fcfc^TWu -n\d%m%ffiO. 0 1~3 OmgSI, #£L< it 
£)0. l~20mggl £V&*L<temo. 1-1 0 m g U&*&m%M 
KJ:9S-M-*UJt.fcv\ fl&Olbfe©^^ M60kgifc»)lCi»tfc 

(5) *«9§©$ift:&fliV^5RFRP-3©£*: 

*mM<Dtfim$, #359§©RFRP-3 *4#S«Jfc»K1-S £ t 5 
©T\ ftft*'t'0*|8!!lOR F R P - 3 OJtS, &K:f- > K>f jy^SSO^ 
ifcfc i ^ if fcffiffl-T 5 £ <b #-C# 5. 

(i) atfttt*5J:V««^*tifc*38WORFRP-3 £ 
SrSft^Wte^S L fc««Mb $ © R F R P - 3 

©id^&ijjt-r 5 r t *w®ti-z>WL&m$<D*mw<DR frp-3 ©£* 

(ii) ^wtm.^±^m^Ltc^mm(D^^xximm^titz^m 

#J©ffitt&a!l£1-5 £ t *4Wi**«to*+©*»K©R FRP-3 

±15 (ii) ©jtir&Kl&^TM:, -#©8fc###35E©RFRP-3©N 
«M»«rB»i-*a#T? % ffi*©W*l8il©RF R P - 3 ©CM5KSJ& 

#g§BJ©R F R p - 3 * n— r/i'tfifc&m^x*%w 

©RFRP-3 (DM-StZft 5 - t § i s^m^ff 

* fc, F (a b') 2 ,F a b\*>3^«:F a b W#&/^Tk <fcl\ 

*mm<Dmw*f%\,^z>j?.%w<oR f r p - 3 ©sa&fi, #K:fHi83ft5 

^#fc©T1^<, WJ^*©^* (0S;ltf, RFRP-34) [cm 
Lfc£tft\ ttflKt L< W:tt#-«:JR*^fr©l:*^¥W*fc«t«lSW#Sfc 
iDttfflU ^tL*-^*©ltti**tf*!WK«rfflv^Tfmbfc»ftilJ: 
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M^fe. -fA/^ HP y^«fe*iW^K-f yf-j5fe#»»fcffl 

Tti, ( l26 n, c i3i n\ c 3 H] N c i4 c] a^^v^n 

ffiV^^T*^J;V\ afr^LTtt, 7#p-* x f^fy^ t^n- 

#y*?-w % ^9 77^7^ K, v-y=t^o 

"9 tt&tttOiHBHOR F R P - 3 4«r£*-f 5 5 0 
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R F R P - 3 ©»^-t-5«Mfc3»ft**5ttflc*0* t < bfrZo i-f£t> 

ffs SteSu -TA/^ by jy^fefeS^tt*?*.* MJ -ft Jncfflv^- £ 

&tz<Dlb, *gJfc©«ttftJD!t(F) ffi#fc*S£Lfc««ftIi5t (B) 

8tL (B/F^tt) , B, FV>-fna»©*«*«r*)eu % fttt«t©ftJR* 

^©*«^#4rHffiH:3Hf^**fc©%, @*S«fl£#lH1-5o v> 
i*^©ffi©«**«r»ftua»tt«F©ttJK*«rS*t-5. 

^Cfc^tt©*^©*Sraa^-f-5o &&$*©&E;fttfHI;&^fc!^ /> 
*© *t» bftft v^^-fc t !f-©tkaSrHlffi-r5. I'-iF-*^ 

C^feffi*©^ffi^«jaSftSr*56W©fe*^fetjt^-t-5lcfc*:oTt4, 

#sij©^#> *fl^©R£tt#»fc£*tfcv\, ^^©^t^tt-siis 

©*#, »f^fefca*#©a#©a««lE*«riP^T**W©R F R P - 3 
© *r**r*vfi iv\ ©-jRtt ft #a©« M fco v > t tt, 
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m mm$!.mmfe&i (Sd3jig) m^m&s eg?p6 2*mn) . rMethods 

in ENZYMOLOGYJ Vol. 70 (Immunochemical Techniques (Part A)h R# Vol. 
73 (Immunochemical Techniques (Part B)K P# Vol. 74 (Immunochemical 
Techniques (Part C)) % Vol. 84 (Immunochemical Techniques (Part D : 

10 Selected Immunoassays) K P# Vol. 92 (Immunochemical Techniques (Part 
E : Monoclonal Antibodies and General Immunoassay Methods) K Ullr Vol. 
121 (Immunochemical Techniques (Part I : Hybridoma Technology and 
Monoclonal Antibodies)) (J^±, 7^/7? y t t/l^tfcJMR ft ^^#^5 
Zb&X*%Z> 0 

15 toiMat, *%W<D&i#*m^Zb\Z£<DX, MORFR 
P - 3 < fem-f 6 Z.bfrX^Z> 0 

£ bfctt* *«^Otri:f*:firffiV^*ISWOR F R P - 3 ®}ft&£jt*1-5 
:itJ:oT,**l!l©RFRP-3 <&*£a*#tttiJ$Jxfc*§£\ , 

HfHIIfi* SfcttJE*^ ^T!) • 7n^;P (Chiari-Frommel) 
Tfr^sy-ffr • #*7M n (Argonz-del Castilo) 7* 
• h (Forbes-Albright) fL^ P ^°«, /n 

FRP-3Srtttai"5fc«)»-ffi^-t'5-ti s -C#5. #3g§l!£)R F R 
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mW<DR F R P - 3 ©tfcUJ % ®feffimfoK)Sft5*&W<DR F R P - 3 (Dp 

(6) &fi?tt»r# 

5 fcfii&jfilbtt (fllfctf, JvYs t/utyK ^t^ 

^ * = , -f^, fvK Ki*jrt5**WORFR 

P-3Sr3—Ki-*DNA*fcJ4mRNA©A# (atfi^Jifc) £&m-f5 

^^.{f, RDNASfclimRNA©S«, 
V^fi3SS<£T-*\ ^DNA^fcttmRNA(DWfe5^f^S.iii#^^(D» 
10 e^&Br&lfc UT*«T?*>6 a 

#3§W©DNA&/Bl^±fB©£&^»rf3\ 09x.ti, Sflc42tftl©y— f 
iss^J ^U^f-;/3^PCR-SSCPife(^Vv7^X (Genomics) , 
»5#, 8 74-8 7 91 (1 9 8 9#) , ^n^y^X- ^ • if • 

15 (Proceedings of the National Academy of Sciences of the United States 
of America) , ^8 6#, 2 7 6 6~2 7 7 OH (1 9 8 9#) ) JfeiTl^J: 

>r^#y^ % ^7!) '7By^ 

(Chiari-Frommel) j£#e& x T JVdt^y-*f j\, . X/^XW n (Argonz-del 
Castilo) jg^it, 7* — • Tfr^yJ Y (Forbes-Albright) 

»^§8«-t-S^?»*7t«:3itlt»#-efc5 % £fc&#*mi-5Tmfc$Sii^ 

(7) T ✓"^ir D NA^|"t5Ei 

**fl©DNAi:ftiftl:^U KDNA©3S^S:«ift|-t-5c:^^i?t 
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09x.fi, tfr^-fcl'^DNAfcJBV***^ |7m^DNAl:| 
5 /v* T y ^ -t" v K * W -< 9 * - * if ©» 3 ft ^ * * - fci* A L fc« , 

10 I^HHSf-fT 5r£#T-#5. 

JS# (60kgi LT) fC&V^Tfi, — 0 fco#$j0. lmg~100mg, 
#f=L<«:*Ul. 0~50mg,,fc9#*L<ri*&l. 0~2 OmgtfcS. 

Zfny^^jkM^ (6 0kg<tLT) fc*JVvttt % - B fco#*?j 0_. 0 
1~3 Omgll, #£L< tZmO. l~20mgg^ <£ 9 L < fi$J 

o. i~i omgn£*®m&ftfc£y&iJ3--r?><Di)WU&X'hz>o fl&©«i 

20 *>©»£*> * 6 0 k gMSfe!3fc&gLfcfi£S:-£«^ fc*stft5. 

(8) **W©tt#*r**+5ISII 
25 *^K©RFRP-3©?gttSr>f>f0l-5^Sr^rl-5^K©^«, M 
xJi, TWTIEUfcT'o^^^^l&tJiBB^t-S^a^A©^-^*^ «* . 

«BJ©^^^-t-^±IE^,#©?&^-^^Jf4,- ; e©^*WJi LT, 
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k^s?, -f9^ -T^> lc»U-cftP»*fc 

tt^aoWKS^S 5. ffitt, 

If0.01~20mg/k gMil> fftl<tt0..1~10mg/kg 
MIS 1 $bi-&*L<teO. l~5mg/k g#fig^£, 1 B 1 ~ 5 HI 

&&, »*u<t±i 0 i~3iumgx Wia!)g4t5©«i!At 

*3R»)t>L<W:J»^*lfc«r'&tf 1 t>0-Cfc5. 
ffiftftl ft £^ £> ff £> ft 3 0 5*ftffc*fr W: g ffr&fc J: o T IKS £ ^ 

©T-fe5o 09*.tfvteWB®fc{fc ja^soiutwt, Aft Tr^^r*ft 
^ &M#jteM£#t#j, /feTsatsu &rt&i*3L tt*ait*iu await 

if x ±IB^^fc{4^oS^ii^^J^v^^tl5l!la©7ktt 1 b L< fife 

a^v^tu 3gMi**#tt$&S!U 09*. tf* r^=-/v ^*s-m . 
^^^ffiiSttSd- CMn #yy/w<— h'so, hco-so 
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(polyoxy ethylene (5 Omol) adduct of hydrogenated castor oil) ] &£f 

tftiLtu^, ifite«fci/rw\ mutt. J^m, ttfoftz&m^b 
m^tis *^tu©a*j|i{fe?w»afc5aff5~5 o o mg% 

ttSj-Ctt 5 ~ 1 0 0 m g , *<Dm<DMJ&V\* 10~2 5 0mg <D±'BtfL#& 
(9) DNAWIl 

#18313 tt, *3fcte0#£§l§©RFRP-3Sr = -K-*-SDNA C^Ts * 
llDNAfclMBfSti^sW*)*) h*?Ll!l^£J§&-t-S 0 

(1) **K©^3l5ttDNA*fcf4-t©agftDNASr^r'f-5^t hq|9Ltt4to. 

(2) ft* Y^%m®ft?vmmm-ehz% (Dcfton** 

(3) yyfiww^ifcti^yKfesi (2) mmomm, &&x* 

(4) **W©^3lH4DNA*fct±^:O^DNA*^U f?L»^*5 
**W0^3(HtDNA*fctt-tO^SDNA*^r-f-S^fc ^fLUl^ (£t 

Tv *ISW©DNA<E^a«bt»IB1-5) ft, *S»#P, g¥t0F, HHF-feJ: 
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tf>8k^ DEAE-f^ hy^mttHKi. 9 Bttfc-t"5DNASr(E^i-5 

A. umm&KZK. b & t -r z>*mw ©«&d n a zm® u 

©KlfM £ g #2r*p ©tti^fe K: £ 9 £ * 5 £ £ i I? #31 BH © D 
N AlE^»*Srf£ttif 5 r. £ t>"C# 5„ 

JUfcLT* C57BL/6^I, DBA2^SS^^ N »iLT, B6C 
3F^i, BDF^iK, B6D2F 1 », BALB/cll, ICRli 
fcif) tUtteyy h m?L&, Wistar, SD^if) *£##*LV*. 

NAtttft<, V^o7t^Hialb^l^e>¥i|•tta$^^fe*|SKODNAS^V^ 

20 #3gBJ©^DNA<b Uttt, 75©:*38§l§©DNA©i££iB81fc:3SS 

#£cfc*>©, jy*^^, mmvttto, xm. mo 

iltDNAHtli, SHf**l8K©RFRP-3S:ISm**5DNA 
25 SrjtBfcU fllfctf, E»3fc*»K©RFRP-3 0«6l6S:«iffl-t-«RFRP 
-aSr^^SDNAfc^as/BV^ftS. 

*9Ltt4fe S 5fc© ©T* & o T k J: v \ #3g§H © D N A Ztt&MVn Kfe^ 
Z\ZhfaTiZ, ^DNAtr»WBHaT?^m$*5S7 p n^— ^—©T^t 
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5 ©Tit, #g§BJ§4)fc FDNA^tfcDNA = ^ h (#3, 

^f^S-F7^7i7-t i/htft^ftS^)3, 77fyKl, 
Kl O&itfKl 4, =7— 7*VlM*5«f05l II, lJ">f AMPft 

It^yK ^hP7-fV, ffi^&irC'ftT 

i/^T—i? (-JfttJlT i e 2 tB&^tL5) s thP !>A^y-7A7f/'> 
«ii(Na, K-ATP a s e) x = 5 -n7^7^^hg«, 
^^pft^yifcj:t;i I A v ^n/nr-ft- £lM$H'>'b: tf* 

— % MHC^7^ I ffilSt (H- 2 L) % H- r a s % U-^, K— * 
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-*SMb#*. wft&*A'**i'?"e (tpo) % ^^-Ymm&m^ia 

(EF-lo) , 0T*^>\ a*5,fclf0 S^^fifcL 5^-">^«<Kl*5 
<ktf2, ySi^y/^f, fa^nypy, Thy-l, fc&^n 

um^U (VNP) N iiT§n>fKP3^#^yK s*-^ 

l^la (EF-lo) (D-fu^— s t h&ZXJl-y hV &T??->y 

RNA©te^«r**SH-SK?!I 5 ^-fcitftftLS) £^LT^ 

AoiBJiJ^rffiv^s £ #£L<tes s/$ry!)'f^©sv4 0^ 
15 ^<om. Bftfc1-S#*teDNA£§ Bft-?#DNA© 

jE#ft*»W©R F R P - 3 OflRMtt:, t h $^:Ht#S«9Llb<M (09 

20 *tf % -T^, = , ^EvWE-^K 

**©ffFJ», ftllJa, «l*I^Jfa**DNA*5j;tfrtT|RO#ay 

y ADNA7^f 7y U—J; t) $V AD N A©itfc5 VMi-gB £ Lt, Sfc 
ttffFR fftt % ftllJS, iif MA^RNAJ: !)^<D^ia 
»$*Lfctt*tDNA«rllK»ibTlk#-f«rfc#a**, £fc N ^*tt<Dg 

25 tDNAtt, ±ia©IW6l*fcf4j|UiJ: 9#e>*lfc3Et4RFRP - 3©SI? 

sfe»f?^*r±te^ft«)fc*5v^Ti8^u5 5DNA=^ i>?* hiur, 
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S»IP>NBiaa!|»»i:*j»t5*3SW©^3lH4DNA©t»«[ % *mm%1bto<D 
5 *ttDNA^t5it*t!*t5. #*91©**ttDNA£gtt«V^ 

mWMJfo&£TtfcMlfc<D±X\zmfflK&&-tZ£ SKUMjfcSflS. DNAg 
M©^ffl»^^H^»(CfeVNT«ig^5fettDNA^»J{C#S-r'5 

^*ttDNASrii!li(k:*i-5CiSr**-rs 0 *ISM^IiDNA^it 
All Nf£ r W:^: ©K^jNBJte*s J: Wtt©it £#3593 <Dt\- 

^ttDNAtriapJ^i-Se 

£r£IS-f-£ i £ fc £ 9 -f^T<D^Ms$DNA£ig3Wte:W1-<5 «t 

m^mmoR frp-3 <Dmm%mm&%m-tz> z t o , ^©^^^e 

fc&JBl^T\ #*Bl©RFRP-3©«t&7utfi£JK #$B9§0RFRP-3 
W©RFRP-3©liM^^1-5i #3§#3<£>RFRP-3k:|| 
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^t^T*#5 0 ^^|3»^lC*3fj-.5*^P^^Mt'DNA©|s^(t, 

DNAlrft5;^f!ftt5 0 *!§PJO^i4DNA^S«VNfcC^a 
WSj^O^U^ -tWE^»*5j:W^BSS^^Tt^0jom^DNA^ 
^•f-So ^ADNA^^fe^M^^^o^^eif-r =f— h»J^£&#U 

*^0JO^DNA^i-5^t hBifLft^Ifi, *^0J(DM^DNA^ 
^^-fribftT&tK ^ttOiES-DNAO^^PI^t-Si-biClJ;^*^ 

bj^jbeor f r p - 3 (Dmm^m^m^m t *a - £ o , 

#3§PJl<2R F R P - 3 O^H^SttMTCiiE^fettS^PjO^mR F R P 
-3^J:5iEtRFRP-3(Daiil5aW (dominant negative^) fcflPJ-f 

ORFRP-3 0iiiP^^W-r5C:^^b, *^KcORFRP-3*fc« 
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®DNA%Gi-%mu<DMm*mm%migm&ffi\z£ 9*g#u mb^t 

io ^y-^v^ 33j;tf 

©*I§K©IIR F R P - 3 ^r^il«M*5 i xPtnlttftimtt fen 

So 

£fe{£, *»W©DNA»5^«l«5SrfflV^T, *»W©RFRP-3 0ii 
*JSttS!*J&ffifc£«r£tf* MORF R P - 3 £HCT*£A0tt££ 
15 Sfc, **MORFRP-3lCgBii-t"S^A i e9 f /l' 

©❖■HSfc*5«-* i 5»»ft#!a*«JMJB.*#fen, *rl^te*:fr«fc©IH&, 

*7t, *|g^©DNA^ili^fe#i»||^!? tilU Ml, MJ:A> 
20 y^^©^w^f^iia^ illfcDNAWJil©M, 

i®RFRP-3l4»©#t^ 7#h->^ ^MfcfcS^M^tf) 
Witte, *fctt^nfeK:*5lt'5^^/i'eat«««rP^' *nfe©ft**W 

25 »*W3t#«-^*5o 

^bt, **W©DNAte^il*SrffiV>T, #»l5l§©RFRP-3©ttM6 
^JSttS^JS^Sr^tf , ^^ORF R P - 3 mHjgi-5«Ao?&*ll©H 
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(10) Jy*T*? hW)%} 

(1) *«BHODNA#TOtt<bSixfc*t hiftMbttJEttRM. 

(2) RDNAtfl'tf-^HtGriP (#k ±mm&$:<D&-tf7? 

-*m&m Sr*At-*riKJ;9^?SttftS*ifc* (1) *1B«©JB5#||lja % 

(3) ^tv^->y»tt-e*>51 (1) 

(4) $b h*Mtttf^?*ft4fe-C*>S£ (1) £lB*J©E#i»J&, 

(5) ^y#ft4(WW 5 & (4) 

(6) *|SWODNAWSf*flS§tbfcRDNA583g^*t hit?!*** 

(7) RDNAiS^-^-l^ (M. *»W&*<OB-#7* 

^©DNA|:fn/D^^©WTtMt5 5i (6) ^|5«^# 

(8) #fc mWL»*#^y (6) ^IBtto^t hftfMMfe % 

(9) ^ytftfc^^TJJbi* (8) TO*©#fc MfgfUbft. *5«fctf 

(10) g (7) mttoftttK:. tW^ft«r«#L, v^-^-itfi^ 
0*m«rllWi-Sifc*#»^i-5*3BW©DNA^i-57'n*-^--?S 

<5o 

*fL»*J»^ri- 5^HK©DNA A AW H:« Jl Sr*P £ 5 £. i lc J: "9 % DN 
AO»5illS:*1IlW1"536\ fcKttRDNAjSa- KUV^*«W©RF 
R P - 3 ©fiH4SrlHtWfc**.$*S - fc£ 9 x D N A*s*««JK:*:*9? 
©RFRP-3©>5StB&tf£fcV> (WTx *%W<DS y#T*? hDNAfc 
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*%W<DDNAKA%,m^g%toz-Z>%8kt Mz.ft, fcfc^I 

flfe*-f-5itK:J:9^:58M©/ y hDNAftfEK^tUf -fcv\, 

*iBK©DNA3iSTOtt^$tL^t hm^mmmnmm (kt, #3593 

10 ©DNA^Stt{bES*Wia*fcH[**K©y y^T^ hESMiiS&IBi- 

V Y if jfrfS^f ) , cat ^nyA?!-^^/^/^^^ 

15 *y^-i?3i£c^) ftft**«i'#-*-»^^ftJf;v*-5£*K:J: 

fc^©te^ft*M££*3DNAE?0 (WiLfts polyAttao^'Jvl'ftif) ft 

^teta^ftflfeai-Si^fclRlgLfcDNAE^Jft^ri-SDNA^I (^T, 
20 4 t*mi-&) ftx ^fctfftlim&fcfefcii&Kft 

ftcSSfefrfciAU, #6>^ESjNBiatoV^T*|gK©DNA±fe5VNtt 
^-©S^cDPNAiB^Jft^n-yi LfciMf WN^y y y-r-^-^a y##f 

* — ffcKKUfcffi Lfc:£3PJl © D N A SW-toi&tiHMW D N AiE?iJ£ ^7 ^ ▼ 
25 -^LfcPCRifcfcJ: Vmtir U *%W<D/ y?TV Y E S»^jiSiJi-5 

tBHam^&^tCj; *)**W©DNAft5FIS^$*57c©ES«IJ& 
^ Evans tKaufmaO^jfe^lpCTff L < ^Lfc^OT*^ «tV\ 01*. tf, 
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a^tttc3tewir*^we)*^E siis^isiits^^oifiiiTfRtf, c 

5 7BL/6v;)^C5 7 B L/ 6 ©»JMfc©4>fc $ SrD B A/ 2 ©£ 
5 JtfciUgkSLfcBDF^"?^ (C5 7BL/6 iDBA/2i©F 1 ) £ 

m ^xm± ufc t ift &mzm ^ o b d f x -v ? * mm#& < » 

C5 7BL/6v^b<y^o^nr t-e-t03t€fi<Jir^*C5 

ES*Ma©H*t©3W3&6r«fe^u-CH:, 011*. tf, PCRSia!)YM^± 
J&»*SUTVNfcOK:^LT, 1 = P=*-S&©ESiftj|&8: (#?J5 0fl) t? 

E SjttJte©3te^*/y*7* hbfcfK £ftt 
■Xf HtJfefeftlS:* 2 n = 4 0 -C*)5«Ma) n-=i/^i"S £ t 
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• 5o09*.ffs STOiat#IIBfi©J:5ftaia47-f-^-*|ijfi±-eL I F (1 

-1 0 0 0 OU/ml) &&T\C&Wt#XWm&ft (»* L< tt, 5%^g£#.X, 
5 9 5 fc tt 5 %it* % 5 % 9 0 3 7 tT-J^ 

(51^0. 0 0 1~0. 5% h])Zf^yy/0. l~5mM ED TA> &*b< 

t£$} o . l%MJ^y/imM ED T a) fffeK: 
10 tt, ii#l~3 Bfefcfirfc5#, £©8Sfc»iIi&©«&£fTV\ &ttft(cjl* 

*^©**«)^>r^©*BJaK:^b**5C:^*S"HrtB-Cfct) CM. J. Evans&tf 
15 M. H. Kaufman, (Nature) ^292# % 154H> 1981# ; G. R. Martin 

^^az— (Proc. Natl. Acad. Sci. U.S.A.) ^78^, 7634R, 1981^; 
T. C. Doetschman b % -t^ • • !/ tP • 7V K • 

^^^;V-^/l/7tn^ H87# N 27K> 1985^] „ M©ES 

. '#3SHi©DNA$83W^#t: hut&tbfcttu R»«>©mRNAl:Sr^^ 
25 ESU-f-Sr kti^mX'hZo 
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9> #3§§H<£>DNA£y y?T?7 5. 
#3§§)§<DDNAtfV y*T? H ^ftfcMte, *HK©DN A±^fc«-t 

% w <d d n am& t> ^mm t \%,m^g l tc*mm <d d n am& h o» 

15 7»^(^MM(D-|f|5^^tfc^PJ^DNAMIr1>0#^ 
^ J: o K * ? y mft t IE f ® # & £ IS -T 3 i «t X 9 # ftfc m £ 
^T0«^A^^H^^iP^fc*^ej(DDNAM*t>O»T'«^$tl 

25 ^&-?DNA^$i££A1- 9 Z-Vv'ta ^7^9 t-ZVk&fc 

IS E <D D N AlCfl© $ 1> O ?r®^-r 5 - t £ *? # £ ft 5 0 
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r cr iJ-V =f- h gift OtEit 5 £ i «fc «5 , ^*EHbD N A & 5 
10 #JSH<BDNAas*?£ttfc$*ifc#fc h*Aft4MBE*lUBtt« #3S9lOD 
*^5l©DNA^i^t hHj&fLtt&tt, #38W<DR F R P- 3 

(l o a) **M©DNA©At»^**ifl!:jaH-f*«*K:#LT»a! • 

NA©^»^»»#4iflJ:jBH-r5«l*fc#L"ril&* • ^RFa***-*-^^ 
y-=i^^jfeH:*5V^ffiv>e>H5*5SllODNA|8m^*t h 

mt&mm. mmmmm, mummm. wtmrntmrnms « 
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5 (Dmt^mt ux^mt^fDmm • k&x%z> 0 
rnkWim^m^mx^-r^mt tTf*. m^t. m 

10 ntetiz&fritxm'g.mtii-f- -s^as-ets, 

rmwmmm, mmm, nmmn. *h^*> ss^-ge^a. y 

^7!) -7o^;l/ (Chiari-Frommel) -Se^I^ 7 frdt-yy-ffl, • y 
n (Argonz-del Castilo)ffife» % 7*— •Ty^y^ > (Forbes-Albright) 

bStftlfc^fetf fc 19 , M©RF R P - 3 ©4ciS^«3& £K1 J: oT 
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fF^$^S^#^^^LV\ r<Z)tlfti££ LTfi, IjtS 

mm, v>wt. ^t^mm, urn* a) to^ h&^ttwtm w 
atne ifc*3sw©RF rp-3 sr^-rs * lt^i-s r t * 

Rfb^fc^ hftif 
ffi 0.1-10 0mg^f KtiiSSll. 0 ~ 5 0 m g , i 9 0* L 

#J0. l-2 0mgSI, «t«J»*L<ttJ!i&0. l~10mg||« 
l*fc£«9&#1-5©W£|53'T?fc5o 1&<OWiyKD®&t>s 6 Ok gSfctMi: 

(10b) **(H©DNAfc^«^n*>-^-©}Stt«r{EJ8*fcH:|aSi- 
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m m <d D N A as * -3frg* £ g At" 5 £ t £ <fc «? ?F?gttfc £ *K ^ v 

tfJtGHP (1 a cZ) , pT^ftT^y 7^77?- 

*^BJ © D N A £ U * -at^ $ Jxfc** K © D N A»S*£ 
*t hUtSLIMferW^ i^^-^-Jte-f-iS^^ODNAt^i-S^n^— 

0!l;Uf , M©RF RP-3^n- DN Affi#<&-*|S£*j»igfc 

%(D$-tf5? Y*/?— tfJtfi^ (1 a.cZ) r«&Lr^6#£\ 
#38W©RFRP-3©3mr5ilfllfcr% #369§©RFRP - 3 ©ftfr •> 
B-tfy? h^?— V&Zg&fZo lot, 09*. If, 

P-3— f 3^-/3 Mf^/S'K (X-g a 1) ©±5*i8- 

B0JOR F R P - 3 ©»«>^rtK:*5rt5383S*tffiSr«^-t-5 - £ 2*rt 5, 

^^ORFRP-S^^^^^feff^©^^^^^ 
/VT/Vxt KfctfTfHftU !> (PBS) r**MI, X 

-gal Sr-^tf|fefe^T% M*fctt3 $13 0£fcV<*Ll'l*|IIJ 

*att«*Sr 1 mM EDTA/PBSSSS^tSiifcJ: 
or, V-ISy? h*sy— tfKJ6«r#Jh*it % jiff J: v\ 
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1 a c Zfc = -K-t-5mRNA$rtfcfflLTfcJ:V\, 

m> #ub**Et io*. fcsv>tt**» ($9*. a, 

© d n a 5 7° p * - * hsh* £{£it1- 5 fb£4& * fc » © % 
«\ #*5W©RFRP--3©J83ifc{EiiU »R FRP- 3 ©*«*4&t1- 

£fc, **W©DNA|J:»-t-5rn*-^-SlttS:ia#i-5^«*fc«: 
*»^©RFRP-3©555lSria#U ^R F R P - 3 ©4gj|i£ 

fo7x2 7??-isfoM, Tmwmmm, mmmm, nm^s xhux, na 

*SgflE^:^ =¥TD "•^n^/V (Chiari-Frommel) Tfr^lsy- 1 ? 
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;V • Jj^T-l n (Argonz-del Castilo) S£^3f % ~7*— *<7> • Tfr-f^-i V 
(Forbes-Albright) ?L*, U ^H*fcf4^-/Nyjeft**fcf±« 

vt^ftmmmzm^ztcitxDtii&mt uTt>, 5^ 

$bfc*fc, .LIB** y-=^^ftt?#fetL5^4Sj*fcHL-to«[t4 % 

*fcM?L»)^ (0l;ttf* 7^, ^fr*, Wyb, t^^ 

iJvV&if) fc^LTfi!#-r5 So 

ffiJt-t-*flS^*SrfePa*-*-6»&, -$tt«A (#«6 Ok LT) 
©¥^JHatl<ST^*#^*5V>Tfi N -Bliof^MSrDO. 1~1 0 0 
mg, jf*l<liifil.'0^50mg, J: •> L < fift 1 . 0 ~ 2 0 m g 
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-^-^Sr(E3ti-«fl5-S*taElt»o»-e3i#*A (6 0 k g i IT) © 
¥ttMIB«T£A#fcS!-5'f-*»£\ -Bfcofttfls^Srl&O. 0 1- 
3 0mg|| s #*L<tt*bO. l-20mggl <fc 13 # 4 L < fijjft 0 . 

i~i omgn&z®m&M\z£v&i*i'z<D&ftn&x-bz 0 mommo 

^jL0iaMfR:*5V*TW:» -0ICO#«!|^O. l~100mg,j!fi 
U < 1 . 0~50mg, <£ «5#3; L< itffil . 0~20mgg#t5, 

ifiCiott^^ M^Ltf> #3SBH<BD NAZI'S T^P*- *-Jg& 
*a*i-5^»*ffilt«|O^T?ji^A (60kgiU) ©^7^ 
^yjfiL0A#fcS!-£-tS#£\ -BColif^lrllO. 0 1~3 0mg 
SI HKI^O. l~20mgil ±9»*t<liiKld. 1~10 
m g Sft Sr^aRffiN-H: J: 0 3. tt©»*©#^ t>, 

6 0 k ggfcOlciftaibfcfiSrS-^i-Si^^TtSo 

W©RFRP-3^c^-i^fnDNA^ 
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IUPAC— IUB Commission on Biochemical Nomenclature^ <fc <5B§-^- 



dna :v : jr*i/ytfmm 

cDNA :1=i^X^-^^y#^ 

10 A : 77^V 

T 

G : ?T~> 

C —>b-yy 

i :^/^yy 

15 R : 7r-y (A) ^fcfS^T^V (G) 

Y (T) tfcfiiXhv'i/ (C) 

M :Tir=-V (A) ^fcttiXhiXV (C) 

K : ?T--y (G) ^Itltf-Zls <T) 

S ; ^T=V (G) (C) 

20 W :77 = y (A) (T) 

B : ?T~y (G) % jfT=-> (G) Sfcte^^ (T) 

D : 7f=^ (A) % ^T=-> (G) ^fcte^V (T) 

v :T^-y (A) % tfT~~y (G) *fcttvhi/y (c) 

N :T7*=y (A) % J^T-V (G) , v-h^V (C) 

RNA : 

mRNA : *y*> 9 J-Y*-Vtf#m 

d AT P :ft^'>7f/->y£!Jy| 

dTTP ift^f^^HUVi 
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dGTP 

dCTP 

ATP 

ED T A 
5 SD S 

BHA 

p MB HA 

T o s 

B z 1 
10 Bom 

B o c 

D CM 

HOB t 

DCC 
15 TFA 

D I EA 

G 1 y 

A 1 a 3: fc«: A 
Va 1 £fci*V 
20 Leu^fcliL 
I 1 effete I 
S e r $.tzltS 

Cy s ^tcitC 
25 Me t $.tzitM 
G 1 u*fcH:E 
As p^fcttD 
Ly s £fcteK 
Ar g^fcteR 
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Try ->^Hy 

n n /. $ 1/ 
1 - t Knd^^yX h V T9—)V 
N, N'- v^yy n^^/l^/l^S^f 5; K 

y 7°p tvv^^yvr 5: y 
■fey >- 
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His^TcteH : fc*5 L v ? >' 

« 

Phe^fcfiF : 7i=;V77^y 

Tyr^fcfctY : ^P->y 

Tr p^fcfiW : hV7h77^ 

5 ProlfcljiP : p V 

G 1 ntitcteQ : * 1/ 

pGlu : t°o^/V^ 5; 

BHA :^<yXtKy^T^^ 

10 pMBHA : p-^f/My/k Ky^7 5y 

Tos : p - Y;v^s^j\sy *=-jV 

B z 1 : ^l/itjU 

O c H e x : n^^ri/;V^.^y-;V 

B o c : t -zf3-/V-fr*^j3/V?$=.;V 

15 D CM :v^nn^> 

HOB t : l-kKP^yXM)7/-/V 

DCC : N N N'-Vi/i?xi^3cZ//Ujj/U7$i?4 * K 

TFA : Y V7s^3-nWtWl 

D I E A : *M y hfAotfyl/T 5 V 

CiE?"J## : 1 ] 

CE*I#* : 2 ] 

£=- Ki-5DNAcD^iE^J^1- 0 
CE?!I## : 3 ] 

i •efflVNf,tL57 p 7-f^-F 5 <DMmm&]*7Fi- a 
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mm&* •. 5 ] 

'&m<D&%w 1 t? jb v % e> ti 5 y y ^ - f 1 oi&gia^j £^-r „ 

HBai#*: 6] 
[iB^J#^-: 7] 
{WMtt : 8 ] 

10 £r5M\ 

(IH^J#^-: 1 0] 

15 m&^^mAxm^bfi^v^^—h f 6 0^sibjijit^i- o 

HB8I#* ill] 

^z&o^mT-fflv^ftS^-Y^-b F 7 ©4S»E^JSr*r 0 
CIH?iJ#-^: 12) 

20 CiB?IJ#-§- : 13) 

«<D#%$) 4 TfffiV* btl57 s 7'l' "V— b R 7 <2&S@E?iJ£^1-, 
[SS?iJ#-5§- : 14) 

25 [IB?!l#-J§- : 15) 

KSr = - K1-5DNA©«U6BW*33%-f. 
: 1 6 ) 

#3&©#:%01J 5 ~C#§V , »£5tl/<5:7 P :7'l'"^'— r L P R l©Ilfi?Jt*t. 
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mnm^- : 1 73 

CE*I##: 1 8] 

ce?u## : 1 9] 

K&=»- K-t-5DNA©tt3EE^J**t- 0 
[12 J'J## : 2 0 ] 
10 R F G KSB^J Sr a - K-T 5 &XI2?'J 
[EW## : 21) 

R F GREJUSra - KtSSSiB?0**t, 
CE?!l## : 2 2] 

RSGKEWta-Ki-SiiaHE^ISr^i - . 
15 [E#l#-£- : 23) 

R s GRE#J£=- Kf 64UiiEW«r*-f . 

. CE#I## : 2 4) 

RLGKE?!IS:="-Ki-«ttSE5i|iSr^i-, 
CE?!I#* : 2 5) 
20 RLGRE?JS:n- Kf5lSIB?iJ^t 0 
CIB?IJ## : 26) 

fc3£9*#M 6 T-JS^ btiS^y -r-FF2(D^SE^i^^-t-o 
[EJUS* : 2 7) 

fc3z&<B##M 6 ^JBV^ftS:/?^— rR4©*^E^&jS1- 0 
25 CEJIJ#-^ : 28) 

«O##0iJ 6 TffiV^ftS^y^-mFl^M^J^-ro 
CE?0#* : 2 9 ) 

«3^©#^J6^V^b^b57 p 7>r^-mF3©^i[SE?!l«^*1-. 
CE^J#-§-:3 0) 
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im&m%- : 31) 
{WMm^ : 3 2) 
CEW#* : 3 33 

^o^^jer-^t.ixTt^ig^o^y^T 0 ^ k©t$ y*Bai (-v** 

(E?!l#* : 3 4] 

K Sr = — K1~ 5 D N A ©^Sia^iJ ^r^-To 
: 3 5] 

CIB^IJ## : 36) 

^-let rOT7T0 2 2 L£=» — K1"5 c DNA^^o-^yW 

20 CE3W* : 3 7) 

y^-m&Wr OT7T0 2 2 L £>T ^ 7 ^SB^J^^I". 
CEfllft*: 3 8) 

25 T^-MfiJTr OT7T0 2 2 L £ = — K1"5 c DN A©*ft3IE2RISr^-f. 
CIE?U#-f- : 3 9 ) 

»##i7 (3) -e^ftfc^T 0 ^ K©7$y iEWfc^t. 

ffl^J#-§- : 4 0) 

7 (4) ttfjbftfc^f-Kors/aEW****-. 
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CE?!I## :41) 

«<d###9 7 (5) -e#btL^y^KoT^y^iB^j«r^i- 0 

CEfll#* : 4 2) 

Efll#*: l^**>£*l*T$y»E?!l<0#8 1#B (Met) ~f 9 2#@ 
5 (Phe) (DT^y^iE^J^^rl-S^y^K^^-K-rS^SiB^J^-t-o 
CEW#-S-: 4 3] 

E79#*: 1 ft3T$/^E?9tf>!gl 0 1#1 (Ser) ~fll2 
#@ (Ser) SmmM&tt-tZ^Zf'? Kfc'a- Ki-5«E3F||«r*-t-. 

CE*fl#* : 4 4] 

10 EJ9#* : 1 -C*t) ZtlZ T%S ttE?90$ 124SI (Val) ~fl3 1 
#g (Phe) OTS: y^SBJiJ^^-rs^T 0 ^ K£="- 3 tt*Eai 
CEW#*:4 5] 

IE?9##: lT?**>$H5T5y»E5ll©|(ll#B (Met) ^9 2#@ 

(Phe) or 5: smmmz^-rz^y^ K£=»- K-f-s&siB^j^-fo 

15 [B#l#* : 46) 

I2?9#-^: lX*mt>£tl5T% ;mmm<D, (Met) ~fgl 1 2# 

S (Ser) OT^y^E^JSr^i-S^y^KSra-Ki-S^SE^J^^i-o 
(E?IJ#* : 47) 

SS3?IJ#-^: 1T*^^W7 5 /M?9<2> S&1#S (Met) ~I13 1# 
20 g (Phe) OT§yKEW*r^"f*^^K* = -K1-*i*a6E?aft*1-. 
(I2?9## :48) 

##09 5 T?JflV>fc;h,fc:^9^~ratF2©:tt£EJ9&^o 
CE^J#-i-: 4 9) 

##09 5T?/B V > h tltc -7 7 -f T-ratR® &£E?!l £^1% 
25 CEfllft-fr : 50) 

£»©##095T?#e>ftfc#383l§0#y^:/?- K©7§ /»E?!I (7y h 

CE?9## : 51) 

e?9#-^ : 5 o-e^^$tiS7 5ymE^-g-^-r.5*iipj^^y^7 p ^K 
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(E8I#* : 5 2] 
mmtt : 5 3] 
CE?!l#-§- : 5 4] 

###ll 1 -e#bftfchOT 7 TO 2 2T?S£;ft<5* 
CE3W* : 55] 

10 EJ0##: 5 4t?*$tl5T$ < /»E3?!l*^*-t*hOT7T0 2 2-C* 
CEJiJ#-S§- : 56) 

E*l#*: 5 4X*$t&tlZ>7$/mmQZ^-rZhOT 7TO 2 2t« 

15 (E?!J#-§- : 5 7] 

l l xm^bfit^y^^— 1 tf>i|gE?iJ&^1-o 
CIB?IJ## : 5 8) 

1 1 T'ffl V % b fltc ~7 7 4 -7 — 2 ©igSlB^I £ ^1" 0 
CIS J"J#-^ : 5 9] 
20 .*ii0>lA4T^VNe>tufc7 e 7'l'^-# 1 ^SiHMSr^-t-o 
Ci2?ii#-^ : 6 0] 

HWJA 4X-m^btltzyy^^— #2 <D^S|H?iJ^^-f 0 
CE?'J#-§- : 61] 

H2&#JA 4 fe^7t^7-r # 3 <D&SE?IJ Sr^i", 

25 CE^!I## : 6 2] 

H»J A4-CfflV%btLfc^7>r^-#4 tf>&SE?IJ £^1% 
CE^IS* : 6 3) 

EE**: 1 T?£fr£*l,37$ /.S£E?lJ<Z>3l 1 0 4#@ (Ala) ~I13 1 
# g (Phe) ©7 ^ /mE^J^^r-TS^y^ K©T 5 / $E?!l£:^-f „ 
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Cia?IJ#-*§- : 6 4) 

m^m^r: lVmtoZtl&TZS&gfflomi 0 4#g (Ala) 3 1 

#g (Phe) <dt %smmZtt?Z'<'7?- K«r=»- Ki-5HaEW«:»1-. 

[E#l#-£- : 6 5] 

5 B£l<*: l^b 5**1,5 7 $/KEai©Sri 01$| (Ser) ~H 1 3 1 

#s (Phe) oT^y^E^J^^i-s^^Kor^y^iB^J^I-, 

CBW#* : 6 6] 

E#l#-§-: lT?£fc<**L57$y|6E5«l©&l 0 1#B (Ser) ~fl31 
#S (Phe) <DT 5. ;mE>m&tt1r?>^7<? K«r=- Ki"*i!ia6EW«r*-f. 
10 [EJ!l## : 6 7] 

E?!I##: 1 4V$Lt>£tlZ7 $ sm&W<Dmi 0 4#@ (Ala) ~f| 1 3 

i#g (Phe) <DT$;mmw&i£mi'z^7^\r<DT$smm\i*7F-to 

CE#l#-g- :6 8] 

mm&-&: 1 4T?*t>$tb5T$yilia^J©^l 0 4#g (Ala) ~mi3 

15 i#i (Phe) <DT^;mmm*^i-&^7^Y%*-Yir%MmiM*7F 
t. 

«H^"J#-^ : 6 9) 

IE^IJ## : 1 *fcf*E?U#-§- : 1 2 T?£i?3iT,3 7 5 J WSfflton 1 2 7 
#@ (Leu) ~I13 1#| (Phe) ©7 § J KEfllfc^-fS'*:/^ K : R 
20 FRP-3 (5) <27 5/^IE?iJ£7jvf 0 
CE?0## : 7 0) 

ia^ij#-^ : 1 £fc«IE?iJ#-§- : 1 2T'^^^tL5T$ ymSB^JO^l 2 6 
#g (Asn) ~I13 1#| (Phe) <DT 5 7 »E^J*^i-5^^ K : R 
FRP-3 (6) /miB?IJ£^1- 0 
25 [E?!l#^- : 7 1] 

EW#* : 1 S7tftE?!|## : 1 2t?^t)$ix5T? ./MBfllOfSl 2 5 
#@ (Pro) ~il3 1#S (Phe) <DT%jmm*tt-tZ>'<'7 s ?YRl? 
RP-3 (7) O75;WJ^t 0 
CIB^IJ#-^ : 7 2) 



WO 03/018795 



97 



PCT/JP02/08466 



#S (Val) ~I131#S (Phe) ©T 5 SWSffl*lS&+Z<<-??' KR F 
RP-3 (8) (DTK S&tm&l&yF-to 
&3£<D##0i] 2 -C-#bftfc7^5&ft Escherichia coli JM109/ p hRFl 
5 1 9 9 9^4^ 1 4 Hi^B«i!|o<tfMlTS 

6 (!&<§!#■*§- 3 0 5-8 5 6 6) ©t4|ftfeAIiSf i^f ^EI tfWF 

£.mnm-***~- (is • awssNrxiiftffiR^x^xiiaflfflHftm (n 

I BH) ) f£^f£#-5§-FERM BP-6 7 0 2 t L"C> JtfffljfeAJWWFSWJf 
(I FO) fCl999^3J3 5 B>5> IFO 16265t L-C*FK$;h/TV>5 0 

10 7 X*# b ftfc^SCfe&fr^ S'* y t7 a!) (Escherichia 

coli) DH10B/pAK-rOT0 2 2Lll 1 9 9 8^11^20*^ 

m&ft&&Amn&mm&wKffi m&mi&ifc***'- (ibnibh) \z 

^KtfFERM BP-6 5 5 8 t Ut\ 1 9 9 8^1 0^16 BfrbMM 

• mmwizm (ifo) te*te#-s- ifo i62iu Lxmteztix 

15 l^5 0 

'&&<D0%M 9 •Cfcfe-ftfcTBWEifctt Escherichia coli JM109/pbRF2 ft, 
1 9 9 9^8^20 fe&tt^gfcAj^S^^FftEr <fm£to*ft-fe 
— (1BN I BH) (C^ffi##FERM BP-681 It LT, Mffl&A 
IS»5F3SM (I FO) IU 9 9 9^6J! 1 8 Bd'&fflK** IFO 162 
20 8 8 t b"C*K$tlTV^5. 

ft3£©#%0i 8 "T^feftfcT&StteJfeft Escherichia coli JM109/phRF2 ft, 

1999^8^20 frbm&nwcmAmmnffim&wftm 

f* — (IBN I BH) (C^ft##FERM BP-6812£ ft, StH&A 
»SM3F5tBf (I FO) lei 9-9 9^p6^ 1 8 B*>fe#tfi#* I FO 162 
25 8 9 t LT^fe^ftTV^o 

#izk 6 -eWfeHfe^Ktilft^ Escherichia coli JM109/pmLP4 fi, 

1999^8^20 frhm±fi&mAmn&ffim&w ! ?im wtFa-ftttft-fc 

I'* — (IBN I BH) fc#f&S-i^FERM BP-6813i LT, StfflfeA 
^#W%gT (IFO) tl9'9 9^6^18BM*K#t IFO 162 
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9 0 t LT^ffc^ftTV^o 
#x&<Z>###| 5 -C#fe;h/fc7&fflEtfeft Escherichia coli JM109/prLPL6 it. 

1999^8^20 frbm&ftjfr&xmm&mn&wftm ®f?£.%>^m± 

(IHN I BH) {C^f6##FERM BP-6814i LT, gtffl&A 
5 »#5F3(B0r (IFO) 1 9 9 9^6^18 B^b^t6## I FO 16 2 
9U LT#ft£*l-C^5. 
$3zfc©*#0!ll lX'&btltcl&Mfe&fc Escherichia coli DH5a / 

p cr2. i-hOT022T «u i 9 9 9^iu8P t*ki&±ft&&Anmnwm&w 

#fF£«feir>-*- (IHNIBH) fc:*K#-§-F ERM BP- 6 9 
10 3 Ok UT, Mffl?£A$gif$f2EB>T (I FO) IU 9 9 9^1 0M 2 7-0**6 
FO1 6.3 3 0i LT#K$*VTV^ 0 
ft3£©##0!ll lT?#fe*lfc?^St<E*#: Escherichia coli DH5 a / 
pCR2. l-hOT022G fi % 1999^11^80 36»fe»S:fTftifeASIltfiflH»'&W 
2EFf (IHNIBH) ^tSF|6##FERM BP- 6 9 

15 3UU, #ffl8sA3&SWF£Ff (IFO) fcl 9 9 9^10^27BH 
Wf£#-^ I FOl 6 3 3 1 t UT^f6$tiTV N 5o . 

IDEOjUttflA 5 T?Hfcih,fcJgME*tf: Escherichia coli 
MM294(DE3)/pTFCRFRP-l{4, 2 0 0 0^91 2 8 0 ^b^A^lSfeAll^S^ 
m&Wftm ftff&nfttyf- (IHNIBH) t§f£#-§-FERM BP 
20 -7 3 1 3ttt, MBSfcAIBSHflrftEr (I FO) £2 0 0 1 9 0^ 

6^t6#-§-IFO 1 6 4 7 6 £ LT*f£$*LTV<*5 8 

1*5 I F 3 fi„ 2.0 0 1^2^2 1 B^feaAffftftAi^ftflfitt'&flFfE^f 
Wff^lFfe'fe^^— (IHNIBH) fcSt&fr^FERM BP-74 6 3i 
25 LT, WfflfeA*IWF?teBf (I FO) £2 0 0 l*?l-Jl 1 6 0d»b*K»* 
"IFO 5 0 5 2 7 £ LT*ft£*VtV^5 0 
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fftfete, ^•I'^jxy— • Vxi— —1/? (Molecular cloning) {CfB^£;ftTV , > 

t hJ^iEFgpoly(A) + RNAM#;&>b©c DNAO^iRT-P 
C RfeiaSMtt^f K c D N A(DMm 
5 ^0-y7»^tt±9»AUt h^Mpoly(A) + RNAlJ^l/i g 

i UTOligod T7°7-f-v— (GibcoBRLtt) Mx., ^-nr^-y 
/V*<£>i£^ll^ (GibcoB R L}±) KJ;!9, m^^y^T — 
& %\<^XcDN AZ&J$Ltc 0 %.J&&<Dm%l\*7 =c S -fr : ^do*M (1 : 
1) T-ttaJU ^^/-^M^tTofc^, 3 0m lOTEtC^Lfc. S3 
10 MbfccDNA 1 /i 1 Zmmt b-C, ft©2007 , 7'f-7- (F 5*5^1^ 
F6) &fflV^T, PCRfc:J;5ifi|ig£fTofc 0 
F 5 : 5'-GGGCTGCACATAGAGACTTAATTTTAG-3' (ia#J#-§- : 3 ) 
F 6 : 5'-CTAGACCACCTCTATATAACTGCCCAT-3' (|BM#^ : 4 ) 
S^^Wli, ^DNA7°7-r^- (F5*3j:t5F6) #2 0pM, 
15 0. 2 5mM dNTPs, Ex Taq DN A polymerase 0. 5 n 1 & 
J:OT^(C#JS(D^5/7T-5 /x 1 t? % 5 O^U Ufco if 

8*0 • 1 63t - 2 0# % 7 2t - 4 0 #Of^ 4 0 0^ 9 jg 

Lfc 0 

20 ^f)(^OPCR»l m 1 £HM<t LT#C<2 2o<£>:/-7^-7- (f 1 
&£tfR5) £JH^T, nestedPCRKiSitiflSrfTofc, 
F 1 : 5'-GCACATAGAGACTTAATTTTAGATTTAGAC-3' (|H?IJ#-§- : 5 ) 
R 5 : 5'-CATGCACTTTGACTGGTTTCCAGGTAT-3' (lB^J#-§- : 6 ) 

RfoWl<Dffi.J&n. MDNA^-f^ (Fl*JiUtR5) #2 0pM, 
0. 2 5mM dNTPs.Ex Taq D N A polymerase 0 . 5 p. 1 $o 
£XfBmfcttmv>s<y7 7-5 n 1 T\ tSMtlli5 0 n 1 <t Lfc e if 

9 8^-1 0# N 6 0*0 • 2 OfK 7 2<C • 4 0#O1r^/V£:4 0 0119 



WO 03/018795 PCT/JP02/08466 

100 

Ac DNA»^©aaEE5!loWKlcJ:5*f«^ffl?Stt^f- K#*i* o-v 
©j!#1 

5 ##mT-*TofcPCR^©KJ&g%tel. 2%©7;*fn-*$M/$:J8v> 
T#«U SWi-f-5^#S«)DNA»f>t©*«*?«»Ufc«, QuigenPC 
Rpurif ication kit (Quiagen) SrfijVvCDNA&lHllRLfc. TA^n— — > 
(>f ^trho^^tt) ©&#fc:ttv\ 0ifeLfcDNA*:/9;*5 K 
<<**-p CR™2. l^^^B-=V^bfc. rttMfjMi 0 9 

10 competent cell (Mat) fc*ALTJ*SMR*L-fc©t>, cDNAffAt^ 
£&O^P-^£T^t°iX>J i/ % I PTG&itfX-g a 1 Sr^tfLB*35 

U if^^->x!Jfc7 a!) (Escherichia coli) JM109/ph 

r f i zmc 0 

DNA©— ttfcfl!V*-CE c o R I t i5«JWf*ffV\ }f A£ftTV^ c DN 
A ®rJt©;*;t Lfc 0 ©DNA© — pBStcF f)(CRNa s'eftl, 

20 iE?U©&5t©fc£>©jxJ&fiDyeDeoxy Terminator Cycle Sequencing Kit (A 

fc&ai2?iJ©lff&te, DNASIS (H&^^Acc^^T!) V^tt) £ 

25 * % TgfffB&ftE. coli J Ml 0 9/p hRF 1 ©fi^-fS:/?* 5 Kfc#A 
£*ifc cDNAiitft fr&^S^tt^:^ K«r = - Fi~-5r kfrftfr^tc. 
3 t Mi&BJKcDNA^fe©4aiStt^^ KcDNA©*?^ 
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(F5, hRl) SrJBV^PCRIC iSJtffi&fTofc. 
F5:5'-G(MX:TGCACATAGAGACTTAATTTTAG-3' (gi?IJ#-§-: 3) 
hRl : 5'-CAGCTTTAGGGACAGGCTCCAGGTTTC-3' : 7) 

KJ&«©*&J&f*£fife:/? (F5&J;tftiRl) #20 pM % 0.25 mM dNTPs, 

5 Ex Taq. DNA polymerase 0.5 mliS itfgNf fctfJRtfV* y 7 T-Tf^SJ^^* 

) £J3V\ 98^C • 10ig\ 65<C • 20fl\ 72<C • 20#<£>1M */V£40[IK 5 
fl> £ L fe 0 itt«fi4fl ©»Blil. 2%T X p - * m^&fbfc i :n ^ 3? * A ^ n 
5 KSfefemio-tfTofc. PCRj^ofctt&JfcRLfcflK KJ&j£fe£QIA quick 

10 PCR purification Kit (Quiagen) fc/BV^HIRU ffi^lftJt&frofc. &2 
ffi^J&^TOfc&OifcJfofiBigDye Deoxy Terminatoe Cycle Sequence Kit (ABI) 
Sr^V>TfTV\ m^SftSequencer (ABI377) trfflV^Tfl^Lfco #bft7c 
:&SK^J<Dlt#fi?#fteDNASIS (B4^7Ai^7!)y^) SrJB^TfT 
o fc 0 *r©S£^ ###)2T*# ?jtlfccDNA^3'*iffi{l!|^M^ 5cDNA^#btLfc 0 

15 Lfc#oT####J^#bftfc:cDNAf;i, ##M2T'#^nfecDNA0^7 B 7-r ^ 
^^!)ryht&5l^ofe c ^Lfc^SIH^I (@B^iJ#^-: 9) t 

20 Marathon cDNA Amplification Kit (Clontech) £rffi V^frofc 0 Kit(Zl^# 

<D-?7<<^— (bF6, bF7 N bR6, bR7) Kit*f«f©APl, AP2©~^® 

bF6 : 5-GCCTAGAGGAGATCTAGGCTGGGAGGA-3' (EJlJ** : 1 0) 
25 bF7 : 5'-GGGAGGAACATGGAAGAAGAAAGGAGC-3' (IB?!j#-§" :'l 1) 
bR6 : 5'-GATGGTGAATGCATGGACTGCTGGAGC-3' (gBJ!l#* : 12) 
bR7:5 , -TTCCTCCCAAATCTCAGTGGCAGGTTG-3' (ia^J#^-: 13) 

(N5fc£#) biHMO^ fcfcl, *r-E g ©PCRRlSSr^r^^ -r- (bR6 
£AP1)~ Sr/fjl^-Cffofco ^'f?- 20pM£0.25mMdNTPs, Klen Taq DNA 
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polymerase 0. 5mUo itW»*KlftJR©^ y 7 T~~ t?&£Ofc$ftSW:25ml t Lfc„ 

98t:i0#, 72tJ2#©fvf *7V'Sr5lIk 1^X98^ • 10&\ 70*0 • l&WJ 
98t-10g\ 68t> 2#30fi>©ir^;5'/V£25[El< <9d^Lfc e ft 
5 fc*©— EJi©K^J&«fclOf&te#&U -t© 1 ml&ftSlli: LT (bR7£AP2) 
^y-^^ — {^TriHl@©PCR^tfofco 20pM£0.25mM dNTPs % 

Klen Taq DNA polymerase 0. 5mlfe itffil3f5iCf+JR©^ jy 7 r— ^RJSJK* 
te25ml£ Lfc 0 *te©fc*©1r>f */Wif-—- dr^oc^V 
"7-) &JHV\ 98*C • 10g\ 72t} • 2#©iM > */v&5|§K i^V>T98 , C • 10g\ 
10 70^C • 2#©1r >T tn^m, 98*C • 10|J\ 68=0 • 2#30#©1M' ^/V£35[h] 

< 0 LTto 

3MBI(C;fc«#) ©*«©fc*l!:, *-f-® S ©PCRKJft 7 >f (bF6 

£AP1) SrflH^-Cfirofc. ^-T'y-Yv— 20pMt0.25mM dNTPs> Klen Taq 
polymerase 0. 5ml*3 «fc t/PMf fcttJS©^ 5/ 7 7 — T?»KlS»l:t±25ml £ Lfc 0 

15 **©fc«>©lNf *yWith-" *7HNf*7 — *V3t/W-) 

98*C • 10#, 72t • 2#©1M */>£5Hk J^V^-C98 e C • lOfK 70^ • 2#© 
f--Y^/V^5[Hl, 98^-10^ 68^- 2#30#©iM^/P&25HJ< l9^^Lfc 0 
ftfc^©— |5JB©PCRKJ&ffiSrl0ffiFfc^RU -fc© lml£»SK:LT (bF7£ 
AP2) 7 P 7-Y-^ — £T~®@ ©PCR^rfrofCo ^T'y-f 20pMt 0, 25mMdNTPs, 

20 Klen Taq DNA polymerase 0. 5ml*5 i^itf+I©^ y 7 7 — "CiftRjS?S* 
f225mliLfc 0 *te©fc«>©iNf ^Wilf- -^/HM ^9— df^a/U 
?H «rfl§V\ 98X: • 10g\ 72"C • 2#©1H' ^/V£5HK ffi^T98t: • 10fJ\ 
70*0 • 2#©1M'*/V«:5|eU 98*0 • 10fj\ 68^ ♦ 2^ > 30#©1r-l' ^/U£35[U 

< Dd^Lfc 0 5'il!k 3'flI-ttl-eil©i|IM«J©«[BW:l!2«T^o-^m«» 
25 ft&itF^v^i^o 5 KftfetioTtrofc. PCRS«J©J|»«**BUfc 

SJ&g^SrQIA quick PCR purification Kit (Quiagen) Sr^TftfiJU 
ME?!l&:^£fTofc 0 &SIEJ!l&:^©fc#>©Kj£;teBig Dye Deoxy Terminator 
Cycle Sequence Kit (ABI) SrJBV»T?Tl\ :£}fe5£ g ©Sequencer (ABI377) 
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£ffl^T*T-ofc 0 ft*bfciiE?!i mnm^: 15) t^mztizTs; 

mo^n : 14) £04^1% 

5 7 y MBpolyOOHHAA^O^aStt^^ KcDNA<DflJt# 
5 7yF FfeSpoly (A) + RNA£> & © 7 y h KcDNA© J&#f± 

Marathon cDNA Amplification Kit (Clontech) Srif^TfTo fc 0 KitRl^fl- 

rLPRl : 5 '-CCCTGGGGCTTCTTCTGTCTTCTATGT- 3 ' : 1 6 ) 

10 rLPFl : 5 '-AGCGATTCATTTTATTGACTTTAGCA- 3 ' (1E^J## : 17) 

Sr^fifcU KitaSffrOAPl, AP2^)i:aig07 B 7^^-<tm^-a-^TPCR(J: e fc 

5'M (N5fc®#) OififiSOfc*^, ^•f-HIgOPCRRj^^rLPRli:AP107 P 7 
>T"V— fey hSr/BVvCfrofc. ^-T^-Y^ — 200pM£ #0. ImMdNTP, Klen Taq 
15 DNA polymerase O.2Bal#£XniMKttM0*y77 — VmBil&fc*fc25idb 

/J?V\ 98*0 «10$\ 72'C- 2#©fvf ^&5|eU i^V>T98 c C • 10g\ 70^- 
2#©1M' 98"C • 10#\ 68^C • 2#30#<D1M i7/V£25[I]< 9 ^XL 

Lfc 0 *Jc*o-|HlB©PCRSJS:«Sr»Si»i:UT— fejx K 
20 RtR©K/S»Jliaj*Jcr~|lIl©PCRSrffofco li«©*:»0^^/W^ 

98^ • 10# % 72<C • 2#©iNr 9/\s*m. ttV^98"C • 10# s 70^0 • 2&<D 
iTV^fcSHk 98 < C-10#, (681C- 255-3 0g>) <D*M 9 A'&*m< V 
x. Lfc 0 

3'fll (C^igt) ©iifiOfcftfc, *"f— Hjg^PCRSJ^^rLPFltAPl^T 0 ^ 

25 >r try i»&/B^TfTofc. s««f45'{i!i (mm®) (ommo^t 

WiUt LfCo ilMBOfcJ&Of-'f */Wi % 98*0 • 10g\ 72"C • 2#<&lM , */l' 
«1>-C98t ♦ 10g\ 70t ■ 2#<£>1M 9 /^5M. 98V • 1Q&\ 65V • 
20# s 72°C • 2#£>1M ?^Z2m< K> Lfc 0 g OPCRKJ& 

»^M{£ LTrLPFl i AP27 e 7-T ^-(CTriH g OPCR&frofco RfoffiUffc 
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>-i/W-) &JBV\ 98*C • 10g\ 12°C • 2 &0) J M9A'&m* ML 
V^T98t: • 10^, 70t) • ZfiOi-J ffrZSW. 98X: • 10g\ 65t • 20# N 72^C • 

5 1. 2%7#P-:****tt:fc J:t**^S?? A^p ^ Klfefem ioTfjofc. PCR 
M^<> KSrQIA quick Gel Extraction Kit (Quiagen) fc^TltSU BS 

S£H (BB?!I##: 1 9) £^$!)£;Jx57^ /^<DiE?iJ : 1 8) 

io ^^y^— 

ratF2 : 5 '-AATGGAAATTATTTCATCAAAGCGATTCAT- 3 ' (IB?lJ#-5§- : 4 8 ) 
ratR : 5 '-CACCTATACTGACAGGAATGATGGCTCTCC-3' (IB?IJ#-§- : 49) 
£#J$Lfc 0 7^ h&flcT£Bpoly(A) + RNA £9AMV reverse transferase 
SSfi) irrandom 9 mer (£S3ft) &JBV*-C-£j& LfccDNA &»3lfc 1^X98*0 • 10 

15 t!\ 6 8^C • 4 OtyW'f ?*&Mm< U^ttPCRS^^ofc, £ 
fc^OEJfcifcfcami LT98t> 108\ 6 8^ • 1 #<£1M ^£38HK 9 
3&»*.1-PCRRjS:<Sr?TV\ #&690b p©PCRM*Sr#fc 0 d ft &TA cloning Kit 
(Invitrogen) ©-7=a7/HC lfci5ot^ p — *<-pCR2. 1 T0P0 

^ifJMl 0 9fcli»ALT7l£®$E&# E. coli JM109/prLPL6£r# 

20 it 0 3 £ IU«©^ifeT?4ftSiB?!IS:*3eu (EW#* : 51) , 7^7 

S£IB?|J (BB?iJ#-§-: 5 0) fc^MLfc. 

###)J6 ^^^Mpoly (A) *RNA^b ©Marathon PCR&K £ 3t !7*M£SS 

JJSpoly (A) + RNAd> fe v * * ^^SfStt- 5 -^^ KcDNA Sr Utfti" 5 fc * > 
25 *i*-r^^Jffipoly(A)TJNAl /i g £oligo d(T) primer 2. 5 pmol (SiBat) % 0.5 
mM dNTPs, 10 mM DTT#£TT% SuperScriptll RNase H- t^M-WM (GIBCO 
BRL) 4 2^, ll^MOSlStf cDNASr^fifctfco Z.tl%0?Qt Lt\ 

FF2 : 5 '-GACTTAATTTTAGATTTAGACAAAATGGAA- 3 ' (E?IJ#4 : 2 6 ) ' 
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rR4 : 5 '-TTCTCCCAAACCTTTGGGGCAGGTT- 3 ' (E?!l#-5§- : 2 7 ) 
joitF, KlenTaq DNA polymerase (Clontech) SrfflV^T, 981: 10f;J\ 56°C 20 
72t 25#01M^/V£39|hK O^^i-pCRRlSSrffofc,, §bl-I^C 
7y4-?-' ty h£JB^T98'C 10# N 6 0*0 20#, 72<C 25#<£>iM /V£ 
5 2 5 tU< «?^X.i-PCR^?r : fTV\ WJ^^2%T^P-7>m^ilj*5«t 
U^^v>*A:/n $ K^ICioT^tULT, %<Ds<^YZQU quick Gel 
Extraction Kit (Quiagen) £/8V^Ti|tlSL ##0<J3£ ^©^fe-e^SiB^iJ 
Lfc 0 # tlfc -V !?xa4IjStt^^f K c DNAUr O 5 '*5 J; 3 '{BO 
<DWM*W&-tZ>fr#>, ##M5£ ITOKl, Marathon cDNA Amplification Kit 
10 (Clontech) ^X^r ?*Jifpoly (A) + RNA 1 n g *»& c DNA&-£j& U 

mFl : 5 '-ACAGCAAAGAAGGTGACGGAAAATACTC- 3 ' (IE?!l#-^ : 2 8 ) 
mF3 : 5 '-ATAGATGAGAAAAGAAGCCCCGCAGCAC- 3 ' (IB?IJ#-§- : 2 9 ) 
mRl : 5 '-GTGCTGCGGGGCTTCTTTTCTCATCTAT- 3 ' (|B?IJ#-§- : 3 0 ) 

15 £-£$U kit^OAPl^^-Y^-^M^^TPCR^frofCo 

5M81 (N7fe^) OJiijiSCOfcfe.t, ^T - HI B <£>.PCRf£j££mRl tAPKDZfv 
Ky hSrffi^TfTofCo 3'{ll (C^H^) Oi|l|iSOfc:fe t« N -0|© 
PCR^trmFl^APloyy-r-r— ty bXft<otc B ^y^T- 200pM£*g- 
0. ImMdNTP, Klen Taq polymerase 0. 25ml& £XfB%\Zttm<D/<V 7 7~~ XU 

20 KJ&$*ft25ml£ Ufc 0 i|i|iOfc*^1^^^;Hi98 0 C 10g\ 72^ 2#<£>1r 
sttfr^m, Wft s XWC 10#, 70^C 2#<£1M^/V'£5[sk 98t: 10#, 68t: 
2^30#Oi^--r^/V$r25lHl< 9ri>;iLfc 0 ^(C^O-m g OPCRHJ«££l^ 

tcL"c~iHiacDPCR^fi i oy t co5''(i!i©ii*M«-iHi@ kmrnvy^j-r—ty k 

25 ®.MXfc!fc&%mW;l'tCo PCRKJ&&98°C 10fK 72^ 2#<D1M ? 

Hk m^^X98X: 10#\ 70<C 2ft<Dy-y( y-JlsZsm, 98°C 10g\ 68V 2#3 

W^uS. h°%£&K ZiXffotc. PCRS^O^yK^QIA quick Gel 
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Extraction Kit (Quiagen) 5:fflV^i|lt, mPlfefeZft^tc, &Sg2?iJ& 

£ £ fc# h frtzMM £ h t K2o <d -f 7 << - 

moF: 5 '-TTTAGACTTAGACGAAATGGA- 3 ' (@H?IJ#-^ : 3 1) 
5 moR : 5 '-GCTCCGTAGCCTCTTGAAGTC- 3 ' (E^J#"§- : 3 2)' 

££$U ^fe^^Lfc. I^JijpolyUmAj; «? Superscript 1 1 RNase H- i£ 

K£ftcDNA<Sr^tf ©f trJtil® Lfc 0 £j£ ttKlenTaq DNA polymerase (Clontech) 
£^T,98T; 10f|\56t; 20^72*0 15#(Df-^ ^/V^35[H< 9^^Lfc 0 
10 156 0 0 b p^liIijm^^2»T^fP«-^S^tt*5 < i;T>*^^^r>i,7' n i $ K 
SS^miottftaU -t©^^ K&QIA quick Gel Extraction Kit (Quiagen) 
ZM^XnU, tu—-^?^??^- P CR2. 1-T0P0 (T0P0TA cloning kit, 
Invitrogen)^;/^ <a-=.yjf s *J§3t JM109-^A U coli 
JM109/ pmLP4£#fc 0 ##^J3 i ra^feT^SSS^J^^fb, ^Lfcifi 

15 mmn =3 4) fc^ausftsrs ;&tm&\ -33) & 

(1) 7y MfiftiSjaifiJOGseir^sii^-fe^-seftia^-Ki-s c 

DNA©^ n--V^^|tSiE^J^^ 

20 yy MBf#jaiaaScDNASr«ffli U 2^(7)^7 ^ 1 
3 5) *5it/^9>f^-2 3 6) SrfflV^PCR 

S/SSr^ofCo RS^fc*5»t5SJ&atOiftj*tt±iacDNA©l O^OlI 
Ir^Ii: L.TttJBU Advantage cDNA Polymerase 
Mix (CLONTECHtt) 1/5 01, (BW#*: 3 5) 

25 *5itf7'9^'V-2 (E?!l#* : 3 6 ) £ # 0 . 2/tM % dNTPs 20 

omm, fcit;iiici#o^777^^px., 5 o it i ufco p 

CR£&tt N ® 94t' 2£©fc % <f) 9 4^-3 OfK 7 2°C • 2^0f- 
sf?;ls%3®^ ® 94t- 3 0#\ 6 8t- 2#tf>iM^/V£3[Ik © 9 
4t- 3 0#\ 6 4°C-3 0g\ 6 8t2^t^ 0ilI»!JigU 
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A?*——!'?*? Mlnvi troge n*h)©*&2rlCfEl^7;* 5 K^< 
^*-pCR2. 1 (I n v i troge ntfc)^ f-^n-=V^bfc 0 - 
ttSr^:J»®DH5 aClA-l, c DNA^to^ u-v*TW*s)) 

j|Giet*SIV'-fey^-l&fS:3- Kt5cDNAE5H (1B?IJ#-S§- : 
3 8) *#fCo rOcDNA±t)^ffl$tl57^ra : 3 

7) «T^-rSJWf*Gae**«SiW"fe^-SeftS:r OT7T0 2 2.L 

7 TO 2 2LSr = -Kt5cDNA (lB^J#-f- : 3 8) fr^Zf? n — 
$ttfc7°7^5 KpAK-rOT0 2 2L^ g #<kfcO#jfe«V^J3§0 
(Escherichia coli)DH 1 0 B fci»ALT N ^St(Kiftflc:^Cj»0 (Escherichia 
coli) DH1 OB/pAK-r OTO 2 2 L£#7t 0 

(2) GieTOi^t^-SSf r OT 7 TO 2 2 LUlCHOtt 

ESI Ocm©jfcJfcJ&*/B^*— 1 x 1 0 6 lgcDCHOdh f r - *fflJ§SSr 
jflls 24^^*Ufc 0 (1) f#^fcrOT7T0 2 2LM^ 
*-pAK-r OTO 2 2L&2 0 M gJflV\ !> ^V-ASsfC iSitfe^ 
A^yh (i^-yf7^77^ sj'jtfJ'S?— Vfr) SrJB^T, DNA • 

T2 elTO*Lfc 0 HJ7*^-EDTA*&IKiot^-H^ 

W&8kW<om&<DmM*m^-k.o ^J:5, rOT7T0 22L^f|: 
i*5*5W"SI«jft8cCHO-r OT7T0 2 2 LO^ n-^Sr#fc e 

(3) Met-Pro-His-Ser-Phe-Ala-Asn-Leu-Pro-Leu-Arg-Phe-NH 2 G£?!l#-S- : 
3 9 ) <Dit$L 
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/W-tfcfi) 0.5 m mole^^J-Y^^m (Tzfyj K /V^S^AX 
tfc»4 3 OA) (DSJ^^AtU, DCMT«1 §:33tf>T^/^ 
Boc-Phe^HOBt/DCCifeT^tt^ lp-^ H A^t^ALfc. M£ 

5 50UTFA/DCMT-M1U BocgSrBf^LTT $ / DIEAT? 
TO brc 0 :®7^y Sfc#C<£X 5 / mBoc-Arg(Tos) SrHOBt/DCC&Ti^ 

^(II^^n Boc-Leu^ Boc-Pro % Boc-Leu % Boc-Asn, Boc-Ala > Boc-Phe,, 
Boc-Ser(Bzl), Boc-His (Bom) , Boc-Pro N Boc-Met£j![|#;$f£- Ltc 0 

Met-Pro-His (Bom) -Ser (Bzl) -Phe-Ala-Asn-Leu-Pro-Leu-Arg (Tos) -Phe-pMBHA 
-resin 0. 73g£#fc 0 

^ (DffiBO. 25g£ p-t W/-7V5. lg, jUte** 15ml i;#j:T7n ^M^it 

15 TK^JS^fi+TOt:- 6 OftmRl&Z&tCo &«^&$&EEW:feU H@ 
^^^A^-x/HOOmlfc^*^^ 077^^-l« ftlft 
Lfc 0 Ctl^50%^7K^50ml^(C«, K£ttfcb Lfc« 

|gi^-g|L^JET^5ml*T*^^b7t^, i=r 7 7X^*0-25 (2x9 
Ocm) O^7A(C#L50%^7KT*®MU^®^?rS*^^LfCo & 

20 (cr^fe^^T 0 ^ KSr 5 %^*?» =-^»/50»ft»l. 5ml(£M=U 
50^C 12l*Mfit*LMet^bflc^^KSra5ntfc!l, LiChroprep 0Sn n p£) 
RP-18 (MERCKlf© £&*Lfcigffi3!S#?Ateott0.1% TFAtK£ 
0.1% TFA^33%T-fe h = h y/V*»«SrffiV^^7^3i^h»tH-e© 

25 tirfttftU 6fefft*2 6mg£#fc 0 

Sf*^«ftCi5 (M+H) + 1 4 2 8. 7 < OSM 1 4 2 8. 8) 
HPLC^tH^ffl 1 8. 0# 

*7A: Wakosil 5C18 (4. 6 x 1 0 Omm) 
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mmm Am (o. 1* tf a^ 5 %r± v~hv ^ao 

B$ (0.1% T F AH"^T 5 5 %T± b~hV /VtK) */Bl> 

a» h b ®^mmmmm*}m®m ( 2 5 #) 

MM : 1.0ml 

5 (4) Val-Pro-Asn-Leu-Pro-Gln-Arg-Phe-NH z (IE?!J#-§- : 4 0) ©-frjfc 
±2&<Z)###ij7 (3) <bl^«(c:L-C, Boc-Phe, Boc-Arg (Tos) , Boc-Gln, 
Boc-Pro, Boc-Leu, Boc-Asn, Boc-Pro, Boc-Val3rNjt&$i"n L x 
Boc-Val-Pro-Asn-Leu-Pro-Gln-Arg (Tos) -Phe- pMBHA-resin 0. 43g£#fc 0 w 
O^Ig0.22g^^a^^b7K^S^ ^Wnt F»IL66»IW 
10 46mgSr#fd 0 

ffft##fK:£5 (M + H) + 9 6 9. 5 (III 9 6 9. 6) 
HPLCW^ 11. 8^ 

jiyJ*: Wakosil (jSM) 5C18 (4. 6x1 00mm) 
15 ^«:A^(0.1% T FAtt5%7t )>~ h !) /WtJO 

(0. 1% TFAM5 5%Ti? h~ h P^tK) Srffl^ 

a» e> b ft^ffiiftm&^iBigai ( 2 5 #) 

^ii : 1. 0 m 1 

( 5 ) Ser-Ala-Gly-Ala-Thr-Ala-Asn-Leu-Pro-Arg-Ser-NH 2 (IE?lJ#^- : 4 1 ) 
20 <D&$L 

±.t&<D&%®]7 (3) il^^^UT>Boc-Ser(Bzl), Boc-Arg (Tos) , Boc-Leu, 
Boc-Pro, Boc-Leu, Boc-Asn, Boc-Ala, Boc-Thr (Bzl) , Boc-Ala, Boc-Gly, 
Boc-Ala, Boc-Ser (Bzl) %Mftiffi& U 

Boc-Ser (Bzl) -Ala-Gly-Ala-Thr (Bzl) -Ala-Asn-Leu-Pro-Leu-Arg (Tos) -Ser (B 
25 zl)-pMBHA-resin 0. 62g£#fc 0 ^ <7)«0. 23g£l^fc&-ffc7k^M3ts 
i^n^r h^tefei^*^@^71mg?r#fc 0 
Kft^*ftCj;5 (M+H) + 1156. 4 OHM 1156. 6) 
HPLCWi 11. 8^ 
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*7A: Wakosil 5C18 (4. 6 x 1 0 0mm) 

: Att (0. IX TFA^f5%7t h-VD**) 
Bm (0.1% TFAtf 5 5%T± h~ V P /VtK) 

Am>bBm^m&Mmm*)m®& (2 5#) 

5 ^it : 1. 0 m 1 /ft 

(6) rOT7T022L (gB?U#-S§- : 3 7) t^/f KMPHS FANLPLRF 
amide (|B^J#-^ : 3 9 ) 33 £ t^T 0 ^ KVPNLPQRFam i d e 
(lB^iJ#-§-: 4 0) ^^-r>-feV-^-{Cj;5^||^ 
±^©##fl7 (2) ^#bftfcrOT7T022Lg^##§^CHO#BJ&£, 2.7 

XloScells/capsule^^T^-Y htyf-ffl^/t/HCill, — §fe*g# 
^^SStCir^ h LtcTy±J momifc (0. l%tf> £ 

5 low buffered RPMI1640 medium) *"y^ON (80#Pfl) ^/OFF 
(40#r^) of--r ^yVT-»}e:ft^L, £-1?--f £ fctf^T'W.lt 8fH£ 
/^k30#Pfl<£>7Mfl-p H©^fb$ ^acidification ratei: UT^ffl bfc 0 
acidification rate£)££Bf ^b£^^ — L, 5 icfco 

fc t ^hX*m$k(D® *) ^iiaoTHJSC^f KSr 7 # 2 &fl04MI tfc„ 
#!>3i/K7)Acidification RateOffi^-^T 0 ^ KSrMi~5SBUO 3 1M ^/V 
©HS:100%tL-C**^U, *M&©KfS©JtttSr^f*ofct^5, rOT7T022 
LMCHOtt^/f KMPHSFANLPLRFami de 

: 3 9) fci^f KVPNLPQRFam i d e (E^J#-§- : 4 0) 
^^bT^<ffiSft#^^S^^^i-* : ^PJ^^(-^ofc (0 8) o 
##09 8 t MfS4ISi4^/f KfHt*:/?<f hcDNASr 

JhfE##M 3 T'tTofcP CR£<DK/£©»f4 1 . 2%©T#n-;*$Vi*& 
JEWt#lttU Bttfc1-5*#£©DNAWtf Ufcfc* Quigen 

PCRpurificationkit (Quiagen) £/B^TDNA£IUi{X Lfc 0 TA^n — 

5 K^^-pCR™2.1^t^n^y^Lfc„ :^if JM1 0 9 
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competent cell (SfiaS) fcl^A Ufc©*> % cDNA^A^rJt 

Sr^o^P-VSTT^tVy >\ I PTG*5<fctfX-g a 1 Sr^teLB*^ 

LfcDNA©— ttfc/gVvCE c o R I fc«fc5t?0»r£m\ if A^tlTV^ c 
DNAlr^t ££fit@Lfc„ &9 0DNA©— fcRN a s e «k 

^SIE^JcD&^Ofc&<D£jfrte:DyeDeoxy Terminator Cycle Sequencing Kit 
10 (ABID «rffl^-CfrV\ «rfflWTff«L, ?&St 

W^>xUt7 =!) (Escherichia coli) J M 1 0 9 / p h R F 2£# 

9 ? ^mm±mm^y^ kcdna^^-t s?gjNE&#g>f&$ 

##M4T*^L^!>^m^Tlf|5cDNA 1 mlSr»S[t LT, 
>f-v— (bFF, bFR) Sr/ill^TPCRteiSllfiSrfTofc. 
bFF:5'-TTCTAGATTTTGGACAAAATGGAAATT-3' (IB?lJ#-5§- : 5 2) 
bFR:5'-CGTCTTTAGGGACAGGCTCCAGATTTC-3' <E5!I## : 5 3 ) 

RiSttOliJ***^^^ (bFF&itfbFR) =§-20 pM, 0. 25 mM dNTPs, 
Ex Taq DNA polymerase 0.5 ml*5 <£ Tffl%fottM<D/< y 7 7 — 
f£50mlt Lfc„ itWOfcftO^^/Ufi^— wHH^^— ^yx;i/ 
) &JBV\ 98*0 • 10g\ 65t • 20fJ\ 72"C • 20#<D1M ?/^&40\e}< *) 

frx.Ltc 0 % mm® offl&n 1. 29&T # » <- * m&&s&*3 «t r;x r s> ? a d 

S-KSfefelCfcoTflofc, ^#W3T?fTofcPCRftOKJifi:M*Jf4l. 2%<Z> 
T#n-*^£Jl^T#litU SW^1"S*t $ODNA»f>T-Olii|i^?(i 
QuigenP C Rpurif ication kit (Quiagen) SffflV^TD N A£rHli& 

tfco ta^p-^^^f (>f^tr hn^it) ©&:£K:t£v\ hurl 

«iJMl 0 9 competent cell (Mat) fcJ»AL"C7^SW5ftLfc©*> % 
c DNAffAWf>f-*j#o^n — ^Srrvif5/y ^ N I PTG&itfX- g a 
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1 &-£fcfLB*^iSFifi'f'T?S&U efiS:S-f-5^n — ^0*Sr«ISUfc/ll 

Wi&zpa^xftmLtco m+ofv—yzT^wy ^«r^trLB#*t»— 

tfe*g*U @ft^7^5 KtttiJSIS ityiSV) ^1V^7^^ KDNA 
SrHfibfco WfiUfcDNA&fliV^TEc oR I fc±*i»W*ff V\ 
5 *lW3cDNAftfr©*#*fc*»'Lfc. HMLfcDNA^RNa 

Ufc 0 ^SMH^!JC)^:^OfcfetDSJ5&fiDyeDeoxy Terminator Cycle Sequencing 

Kit (ABift) £jn^-cm\ ^tft^Wy-^y^—^m^xmnx^ J& 

M^^W^^^V tT =>y (Escherichia coli) JM1 0 9/pbRF2£r 

###110 ^/f KMPHSFANLPLRFami d e (S3^J#"§- : 3 
9)*5«fcTJ^;/^KVPNLPQRF amide (lB?!l#-i§-: 4 0)Or0T7T022 
L. (EJUS*: 3 7) %W l CHOMJ&\CttirZ c AMP££#MMJgtt 

##M7 (3) (4) -C^Ufc^T 0 ^ KMPHSFANLPLRFamide (SB^lJ 

#-§- : 39) N VPNLPQRFamide (EW## :' 4 0) #rOT7T022Lg5g#}c:# L 

T^ftwuiKft-rsr. t*j##«7 (6) <dv-4 v±yf—\z.£z>m$kx'm 

mX'ZtZo &\£±3&V1±-<?*'? K©r0T7T022L385aCH0j||BliatC»i-5cAMPS4fe 

##09 7 (2) 7?#feJxfcrOT7T022L355iCH03(!Baa*:1.0 x 10 B cells/well 
0*£T?24well? , V'— 37^-^2 BlHJJSFlttfc. ^y^/<y77- 
(HBSS) (CO. 05% BSA £ 0. 2mM IBMX& 2)P tfc/<y77 — "T?iW J& Lfc O *> % 
IBICES' 7 T*--O30#M • 37 < CT*^BLfc 0 30#&fflj»«:±lB©>*y 77>~ 

Forskolin 10" 6 H^P^feT y*</<y 7 7*- £ * 
±}£ LTc^^ K&j&bDU 37^ • 30^(19^ y**.^—*/ a ^SrLfco 
305H£4hrell©SflJtert©cAIIP*££cAMP EIA Kit (Tt v'-Y^lt) 

MPHSFANLPLRFamide (|E?lj#-§- : 3 9) % VPNLPQRFamide (E?!l## : 4 0) 
{4rOT7T022Lg^#:|imCHO|fflja(C^LTcAMPS^fl]flJ^I^:^*L % ^WICh, 
ffltt-ttt-eHO. 5nM, 0.7nlii##fcfl£»'*T»afcV^***Lfc. 
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. cDNA©^ n— =Vi/i^gHM<D^^ 

t h^T^cDNA ( CLONTECHth ) Mi U 2l©/7-fv-, 
-fyyf-^— 1 : 5'- GTCGACATGG AGGGGGAGCC CTCCCAGCCT C -3' (E?!l#-5r : 5 
5 7) *5<fc 1*7° 7^-2 : 5'- ACTAGTTCAG ATATCCCAGG CTGGAATGG -3' (E?!l# 
f :58) %m^XP CRRfc*ftotc 0 «RJfcfc:fcltSK&#<0l&ffttt± 
1BcDNA£t10#O 1 ft^^Mt Ltfi U Advantage-HF Polymerase Mix 
(CLONTECHft) 1/50*. -fv4 1 (E?IJ## : 5 7) fcitf^-f ^-2 
(E#l##: 5 8) £&0.2/zM s dNTPs 200 /zM, Dimethyl Sulfoxide 4%, *5 

©94^-2^©^, @94"C-20g\ 72*C- 1 #30#£>-tM ^ /VSr30, ®94^C-20 
67«C- 1 ftZOtyWJ ? fr^m, ©94t:-20# > 62 t C-20=g!\ 72"C • 68^ • 
1 #30^(21^ ^/V&38|I]£& 9 • 7^0#*S^^fi 1 ofc 0 

RPCRS^©RJt&S*SrTA^n— h (Invitrogenft) 
15 #fctEV^9;*$ K^<***-pCR2.1 (Invitrogenft) -Mf-^P — =>-^U 
tc 0 £jh,£*J!**DH5af:3|AU cDNA£3$0^ n->-£T^fc 0 iy y V&£tf 

6) £#fc 0 £ft£>2«W©Eaffl\ #597a*£-e-:££Bft5;&S, 
20 ti£T5 /^IH^JteH- (E?0.#*: 5 7) r©7 5: /»S?!I** 

^S^&GgeSf^SlHr:/*— a&Jt*h0m022i4fr£ Lfc D ^fc2« 
£©JgKlEife#Sr*llt3& (Escherichia coli)DH5a / pCR2. l-hOT022T (E^J 
#-*§-: 5 5"C^$tL5 c DNA^ttfS) , f£ hTJttZ. (Escherichia coli)DH5 
a /pCR2. l-hOT022G (E?ll#* : 5 6t*Jil5c DNA^ffS) 
25 £ Lfco 

12 fei7y h^RFRP-l^V ? n — ^/Ujft#©f^R 
7S» h^RFRP-l©C«l 275 ;mC*M<D#/l>tf*i//],mi>tT$ K 
fij$*lfct>© :S?B#t5 0-C*$*l«7$/iEWO*8 3#| (V a 1 ) 
~I9 4#S (Phe) ©7^7 $5E?IJ) ©N*«fcCys— a**rf«ttP Lfc^ 
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7°^ K (C-VPHSAANLPLRF-NHj) Z^M tLtc^/fu --TfrfoWZWU Vtc 0 
V=l?- V Lfc 0 r^^v^^- M00/zg£-7£*o&-n-HluaM-r;5 

:^P--^$B|S(P3-X63Ag8-Ul:Matsumotoetal, BBRC (1999) vol. 257, 264-268) 

-^HBJfe, 1F3£j1&U INTREGRA CL-1000£/8Wc;*;*jg«K:T, lF3Wi§ 
#±^^r#fc e i(^)i^*±ft j; «9 % HiTrap rProtein A column (Pharmacia) £ 
R^Ttfiy v h^RFRP-1^/ * P-^/V^#£#7t 0 MousemAb isotypingkit 
(AmershamJ&ffil^Tii^fci^ ;L5 S CIO^/ ^ n -^/Hftflc^f-?'*^ 
IgGl k chain"Cfcofc 0 
#%#J 1 3 M&&)EU<DWm 

#!7f-t^V^-^^^— ^(HRP)^^^^^^- h U HRP-ratRFRP-lS:^ 
Lfc 0 iOHRP-rat RFRP-1 1 2 T^biXTci^y y hMRFRP-1^7 * 

fctT^IgGAM (Cappel) 1. 5n g/wellT^ - h U Block ACE (±B*MM) 
Xzfu y*^?Lti96 , K7°U- h#^t(C^>j/7r-(2mMEDTA, 0.4%BSA, 0.1 
M NaCl. 0. 1% micro-0-protect£-g'if'£3Bl#J !) ^R^y 7 7 - (PBS)) T?#3R 
Lfc£L7S> hMRFRP-l^E-/^n-^-/V^50Ml^Dx., HD^7 7-|lg 
tfLfct^^SOmlfcJnjtfco 4*CKlT16l*M>r ^a^<- h Ltz^ *y 
7 7- X%>%1 UfcHRP-rat RFRP-1 50/i l*#^teJ0*.fc o g*&"T? 2 B#|SH ^ 
=3r^- h Lfc^, 0. l%Tween20 (Sigma) ^tPPBST'7 0 V- 
#5^(C^-^bfcHRPO?gtt?r TMB microwell peroxidase system (Kirkegaard 
& Perry Labs) fcJHV^afiRf&fcTUffl U450nm{Cfe(t5 Ufc. 
RFRP-l BS^:/^ KSriJ-y://^ LTiD;i;/tB#0!ftft£<z>&fb£0 l l ^ 
-To 
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$)290~350g) ^-Oh^U\f^-/U5 Omg/kgOM&ft&ttXmW 

— tf^SrSfefCo^X^U^Sl^ W-i-KAG- 1 2 (rtSO. 4mm, 
fl-g 0.5 mm, a A$fc) *©5fe«^*=JB^©±«fPl!:ttfl|"f-S i 5 
ifAbfc 0 fetiLMWfe, Paxinosi Watson (1986) £>T h 7*{Ct£V\ AP : 
10 + 7. 2mm (>f y/Vy-T V «fc 9 ) , L : 0. Omm, H : + 2. 0mm (-f 

*T^lsXMy^—%-=L — l', AD- 12 (ft-m 0 . 3 5 mm, 

£3fAL, *+y^t?h (i^f=iA*±) T*@^tfc 0 KHI, 9 y h&ffigiJ 

^M^^x-x/U (SP35,IIiM) SrJfALfc. §8, ^M7Jx 

20 ia*^#> 2 0 0 JiMfc/mlGW? y 5 &3fc«bJc& 2 0 (i lAflXiS 

fl*U ft*?*? 1:7 7 0^-7" (ft£ 5 0cm, ft&O. 1mm, fl-@0. 4mm, 

AMI13 (ftiO. 1 7mm, ^-§0. 3 5mm, x^nAft) £#ALfc 6 -v>f # p 
25 y^rc^^a V7J-3. — KOft$f* x 1 udfijt'f K# =■ a— P'JO* 

<£ 5 l-fifi LT:fc V^c 0 77Pyf a -7©-M^^D'>P 
^^^^{Co^r, PBS3;fcteIE?lJ#^: 3 9^^^^ 
*#S*fcPBS*r5M l/^©«63S-eW- 1 0 m 1 **=MfcSEA Lfc. & 
A^7tl7>^#ot^P>v/f^B-i'yv;i^>3 ^7J = 3.-^Sr^t)^L, 
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Situ, &£Xfffikfo&4-<Dfflf£V%&frtb 1 0, 2 0, 3 0, 4 0, 6 0^ 
^^M^tfAL/c^-^-lxi t) 4 0 0 /il-fo^jfiLL7^ e &&Lfcifiu&te 
till^Sil (MR-150, M-*tI) £^Til4> (5,0 0 0rpm, 
5 1 0#HI) U ±Jff (jfiLfl) SrHIiDlLfc. jkH* t^tbS^n^^^^fi 

&Hti, ¥W±S. E. M. Tf^Lfc. IB^J#-^: 3 9t*$tt>&tlZ>'< 

Mg&bZfo&friDtiima-i Student' st-testSrJBWc. WMti. 
io -efcm*5%&T*mVr&ttM-VlbZ t Lfco B10 £*-f r<t < , M 
Xny^^ifi, 10nnol©E?fl#*: 3 9-C^^$tl5^^ KfcfcHJH 

o#a»&itJn«fa#fc9, 20, 30, 4 05>(-*5 vN-c^ricfc 

il + GH, LH, ACTH, T S Hfcfi^Tjft&l^b&jj* $ &d>o fc e 

^TlfPct 0 rtBtt©RFRP-l£*MttLfc, 
*1\ *fc«#3;h,fc*S'ft*Ttt2.0kg ^iSM* (OQ*) 

3S^(CT±^^#7b 0 ±*{Jlh y7/V^-pftBfe(TFA)Sr0.05Jlfc*S 
£.5R:Jn*.\ C18# y J* (Prep C18 125A; Waters) \ZT Xy^T Lft 0 UyMz. 
W&Llt^y? K£0. 5%TFA£^trlO, 30, 50%T± h =■ b U^fy^ 

25 (pH4. 7)"C#«?U -Y^VXIk&^A-HiPrep CM-Sepharose FF (Pharmacia) 

Sr^O20mMRifcr^=^A(pH4.7)it»©0.1 % 0.2, 0.5, 1. OM NaClT'^x y 
^IMXfcfcfflLfc. tot t#<RFRP-l^SStt^^nTV>yS:0. 1M 
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RESOURCE RPC (Pharmacia) KT£ £>&<5>#^&frofc 0 RESOURCE RPC 
©^ttlO-30%T-t b~bV *<D&&*3mX*ft\,\ ttZMW-lMmmt, 

5 ^"^tp20mMg^^T>'^^!>A(pH4.7)cf-r^0.2-0.6M NaCl(7)^^JiB^^ V^ 
fc^^-^m^7A TSK gel CM-SW(h-y-)T-#HL*:£C5, 
RFRP-HHSttf^ iSct^O.SM NaClT-^W^tl^o RFRP-l#^S14^tf 

7 J\(DWftteO. l%b?£%)3: 0 TF h&lNz.^ i£*g# 7 Adiphenyl 
219TP52 (Vydac) T?$ b^^H Lfc 0 21-25%Ti=r h = h y /K&»£43iB"C# 

RFRP-l^SStt^^tf®^§r22-23%T-fe h V *<DWt&%U1tm^tcM 
M RPC C2/C18 SC2.1/10T**|imiSL, RFRP-l^^^tt^ — SS:-f 
S^-Of-^^#fc(Hl 2) Q 

A 3 *&§-*it§^ pWffiTU M?0##T& £ v * * ^ ^ h /V 

15 Ktzft^-mmfc 

^^f— (model 491cLC; Applied B iosy stems) -C##f bfc i: i 5> 
S-L-T-F-E-E-V-K-D-X-A-P-K-I-K-M-N-K-P-V- (XliH^-Ct &/&>ofc7 % / 

mm*?*-!-) x*^£ftz>T $ / wtmmmbtitco 

20 ESI-MS (Thermoquest)£fflV>-C, M^Mm Ltc 

t^5> 3997. 0<DO.*'&tc o 

4X*m£tlZ>T^;mmilom5 8#@ (Ser) A^I9 2#S (Phe) <235 

25 IB?iJ#-i-: lT^$iX^T5:ymiBJiJ^5 6#g (Ser) ~m 

9 2#@ (Phe) (DT^y^E^J^^-f-^^^K^C^^^/V^^^/V^ 
& T % K<ffc $ fltz^f- K (SiThRFRP-1 (37) £ Z> h 5 ) 

5 9 ~ 6 2 4 SS©DNA|t)t" (# 1 : @E?!l#-§- : 1 5, 
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#4 :iS?!l#-5§-: 1 8 ; * = — r y * ftM) (#2 : : 16, #3 : 

@a^!l#^- : 17; T-?*S\J* • 77^V7 • /^^r^&SS) &>lV^T, 
&#4MBO*«fet «fc 9, hRFRP-l(37)©#itit^^^MLfc 0 
a)DNA^-y =* y y^jb 

L<D V [50mM Tris-HCl (pH7.6), lOmM MgCl 2> ImM X^/U^i? 

f s lOmM 5??-**W h^-ZK 0. lmg/mL? »>jfcflfT^^5 ^ ImM ATP, 10 
T4aK y K^H—i? (B^^-V) ] 4 3 T*37'C, 1B#|RIK 

WDM??? *^h<DmB 

±lBa) -e#bftfc y y^«A7 7^yh t #1x1* #4# 1 n^^f 

1 O mM T r i s/HC 1 , 2 mM E DT A ( p H 8 . 0)\cMz_, 120 /iL 

2rfTofc 0 TaKaRa DNA Ligation Kit ver.2 (£ffi3i) trft^XyJ 
3^£jS£*Tofc e ^«30|iUCdf:y h fctfJB© II&30 mLSt AD 7L 

20 ©^^/-/VSrAD^ -70'C^MLfcm, ^^-CDNA^M^^fCo 

c )5' «©y >-mt 

M£TEigflj$i (lOmM Tris-HCl (pH8.0), ImM EDTA) 10 
100 MLOy«M [50mM Tris-HCl (pH7.6), lOmM MgCl 2 , ImM 
}\> x lOmM i?^;** W h -/K 0. lmg/mL!> ^jfrfjf T/V:/5: ^, ImM ATP, 
25 lO^y h T4*°D^ * ViT^ K*"*— £ (B#$?— » ]ift37^ 

[Hll|XL2^4©^^y-/V^D^, -TO'CKU&SPLfctU 3frt>T?DNA&ftjR£ 

20ML©TEi(8«f«H:««?Ufc o 
^»JA5 hRFRP-1 (37) ^^Zfy * 5 K<£>fH8S! 
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m^Lm^t L-ctepTFc mm 2 000-27087 i-§^#k: 

IB«)-*Nde I*5j:tfAva I (SMia) t*3 7t) 4*nMMfcLfcH % 1% 
T^fn-^^V^M^lll^J: 9 4. 4kbODNA^f>T-^QIAquick Gel 
Extraction Kit (*T>5r^*t) £/B^TttttJU 2 5 /i 1 ©T EWftl^l 
5 M^tc :© P TFC©NdeI, Av a Ilf^tlEiaOl^Lfc 
hRFRP-l(37)Ofl|&at^&TaKaRa DNA ligation kit ver. 2 (SjRt) 

0 9=>^tf7^hir/v (»i£fr) SrJ&fMBtfcU 1 0 /t g/m 1 ©f h ylr 
* y V&£t?LB*^*fr%±te»t , 3 7 < CT*lHfei&#U £Dfcxh7 
10 f-W^y yfflt=o--^«. C f feM^ L B^T?-8fef* L, 
QIAprep8 Miniprep Kit (^Ty^) Sr/f^TT 0 ?*^ KpTFCRFRP-l&PjSi 
tfco iOhRFRP-l(37)«jta^$P^©^iBJlJ?rT7 s y'l' hV^^^T 

pTFCRFRP-lT^«®MM2 9 4 (DE 3) &JgK(EtfeU RFRP-1-CS 2 3 
15 llk&9>'*9R&&Mj<:J&M (Escherichia coli) MM294 (DE3) /pTFCRFRP-1 
£#fc (HI 3) . 

H»!lA6 SIJS«f!(A5-C#6>H7h^Jtte*frS:, 5. 0mg/L©fh7 
f-^^y VSr-^tfLBiSfttl 0. 5%it#^:^ o. 5% 

aMb-J-MJ^A) lL&JBV^ 2J)y^77^3 | l , t3 7 , C> 8B#H5 
20 fii: 5«F*Ufc. *feixfc#*tt«rl 9 y y h/u©±»IH(F» (1. 6 8% 

y v»i7k*^ o. 3%y vm27jc^7>y !7A % o. \%mcr 

0. 0 5%^b7" hy «7A N 0. 0 5%iKt-7^i/7^ 0. 
0 2 %M»J, 0 . 0 0 0 2 5 %«f|-$c, 0 . 0 0 0 2 5 %S^f7 ^ 
>\ 1. 5%:/K**, 1. 5%^7if^/m) Srtt5i//«5 0 L^|g®Mf-. 
25 IIU, 3 0 < Ct»a*8t^**«rMttUfc. 5 O'O* W 

1 2mg/LC^J;5(:ttU $ bfc4l*ra#*Srfi l ofc 0 
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Hlfcfcl A 7 hRFRP-1 (37) <DW& 

mfafflA6x-mzm#5 o o g \z6M fr-v^mm., o. 2m m 

VHCL (pH8.0) ^lOOOmim, *J4l$IHH*#LfcfL »*C? 
#&£ (1 0 0 0 Orpin, 6 0#) *frV\±»iS&0. 6M Tfr*?-^ 1 
mM ^fth W h^K 5 OmM MJ7/HCL (pH8.0) 29Lt 
-Bfel CC-ClMILfclft, itlfpH6. OKSISU 5 0m 
M VlsWl&flgftl (pH6. 0) T*¥S&ft LfcAF-Heparin Toyopearl 650M# 
7^(11. 3 cmlDX 1 3 cmL, Jfcy-)K:jI?fcU gfc^Lfc^ 5 

OmM Vy&1&ffim, 2M NaCl, pH6. 0T*f&m*ft^, 100 0 
m 1 (D^mtD^V^Zf'f- K (hRFRP-1 (37) - C S 2 3|»£'*^*ft®#£ 

fctffcaMGfcfrV^, hRFRP-1 (37) — C S 2 SS-p^y/^f ©0. lMffiMt 

7/-4-^f/l/757^y^-!>AS (DMAP-CN) 445m g &jD;t 

fcS e p h a d e x G-2 5 # 7 A (46mmID X 600mmU 7 r^^i^T) fcMffl. 

7te£*LfchRFRP-l(37)-CS 2 3 >v^«W#«r#fc. itf>^tfj$j£ 
^Uny^^tj/h Uy#7|fc) "CiWB • |tti|[«rfi s V\ hRFRP-l(37)-C 
•S 2 3»-g»^^^flfOJK«[ffiSr#fc 0 :©M»M6M^5 J; 

^PX., 1 5^T*1 5#W&J&£-£fc 0 £»T^s i»tpH6. OfcfS 
SU hRFRP-1 (37) £#fc 0 £ ©S^^r 3M^^lr^tf 5 0 mM MESi 
IS (pH4. 5) T'TOfcLfcS P-5 PW(5. 5 c mIDX 3 0 c mL, 
3ry-)IC5H£U 0~5 0%B (B = 5 0 mM ME S 

mmm+ 1M Na C l + 3 MS*) ©SPg^|BT^a?rfTV\ hRFRP-1 (35) 
(^iti^ra : 6 0^) . hRFRP-1 (37)jl#£, ££>K0. 1 % h J) 
y/V^-umm (TFA) "T?¥fftb IfcOD S — 1 2 0 T (21. 5mmIDX300mmU M 
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y-)fca*u m&vtc&, 3 o~6 o%b (b : 8 o%r± h= h 

V/V/O. 1 %TFA) ©&»43E'T?i&ffl«r?TV\ hRFRP-l(37)®#£:/«-/VL 
OSttftR] :4 5^) f % aW&*£««rffV^, hRFRIM(37)*i&fc&*&*«:# 

5 H1MA8 t hOT7T022S^fr»mCHOSBJiaR:«-t-S#«RFT$ K-W K 
©7^* fSft©Jfcifc 

WO 00/29441#H:|B*O*«feK:fliDfc^&K:J;oT#6>tlfcfc h0T7T022g 
3£#f§5lCH0M£3 X 10 B cells/wellO«ft-e24-ifeliy^- h (CM LT- 
BfeitH b fc e ^ftBJK & ^ (HBSS) £ 0. 05%©BSA 1 0. 2mM© IBMX 

^df-a.^— • l/ B ^Srfro7t e ^^^^77- (HBSS) tC0.05%©BSA 

tO. 2nllOIByXSriD*.^y7 7— &5V^^±■€:^^^^: 1 ;xM©*/W*^ U ^y<D3f- 

Lfc^'y77-^ilU 37^, 30#|^©-f >- 3 ^<MTofc 0 << 

15 >-^r*-<— > 3 yj»TH,#^*/I'©3NiJartcAMPOtttbi3j:tJ«€*SrcAIIPEIA 
Kit (7-^irMfc) O^tC^oTlUfeLfCo KlcoVvC, 
^SfC<t§«rtcAMPS©iitjp^J}]$iJb7cSiJ'g-^^fflL, mi 

hRFRP-l-12 (ia^J#-§-: 1CI81SI (Met) fcV^Lf&9 2#I (Phe) © 
20 TSyttE^StfT-t-S^f-K (O) ) (4.5nM) % hRFRP-1-37 : 

l©f 5 6#a (Ser) fc^Lf|9 2#B (Phe) ©7 $ / ^lE^JSr^-rS^ 
(■) ) (21nM) , rRFRP-1-37 (E3&J#* : 50©g58#| (Ser) 

4^U&9 4#g (Phe) ©7 5 y^iH?lJ^1-S^7 P ^ K (O) ) (30nM) , 

hRFRP-2-12 (IB?lJ#-§-: 1 ©0 1 0 1#@ (Phe) £^ Lfg 1 1 2#B (Ser) 
25 ©T^y^SH^J^^ri-^^^K (A) ) N hRFRP-3-8 (IB?!l#-5§- : 1 ©^ 1 

24#@ (Val) ^LI13 1#I (Phe) ©7 5 / ■fcEWSr*"f 

K (□) ) (9.9nM) > PQRFamide (Pro-Gln-Arg-Phe-NH^^tlS^:/^- K 
(♦) ) (1000nM.£*±) % LPLRFamide (Leu-Pro-Leu-Arg-Phe-NH 2 T^^tl-5 

^7°^ K (•) ) (36nM) x NPFF (Asn-Pro-Phe-Phe-e^tLS^T 0 ^ K (A) ) 
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(HOnM) -Cfcofco 

IIMA8T*|#Lf:t hOnT022S*flc3SSCHO»ljaSrl X10 s cells/well 

5 w^t?24-weiiyv- h^mmLx-famrnvtc^ ioong/mKDSB mmm 

(pertussis toxin, SIGMA&) &8fc&D Lfc*£iJilfc 5 V^i a y h D — /KDigi&lC^ 
&U Sfcfc— Ufeig^Lfco »^y^^^y77- (HBSS) £0. 05%<DBSA 
^0.2mM(DIBMX^P^rt^5/7 7"-T-^tfc^, PI -y ~7 T—~£37°C y 30 

10 (HBSS) {CO. 05%<2BSA£0. 2mMOIBUX?r?JP^fc^ y (Hfe^^7 7 A) x 

A) , 1 u)h(D-fc;V*=L ij ^^o. l/zMORFRP-1-12 (E?!l#-§- : 1©||8 1# 
S (Met) &V^3l9 2#g (Phe) ©7 ^ / ^SH^U^r^-r -5^7°^ K) £Es 
(^O^yi^) 37^ 30^^^V^^--<- 

15 iX3V<lrffo7Co -r^^-v'H ^T&, #9^/WDMftcAMP<Dttffi 
ftiU^AfccAMP EIA Kit (T^^A|±) <2#?fet^o THii Lfc„ ^<Z> 
*MK 015 (c^i-i; 9 (cW0^#mT^St7 v cm^c:ov^TfiRFRP-l-l2^c^ 
ScAMPM^SlJ^^^^ Lfci <b 0T7T022g£#£tf- LfccAMPM£ 

20 m fc5VMiGo£#&LTV^ri^£;ftfc 0 

H»J B 1 y h MRFRP-3*- /^o —7-7^^0^ 

7 5/ bSRFRP-3cDC«8T^y^(C^CT5: K<t) (DN*ffi(CCys-aS 
fcttiD Ltc^T 0 ^ K (C-FPSLPQRF-NH 2 ) SrffiJI £ Lit* J 9 n -^/HfiftSrffs 
S Lfc 0 ^tH^y^ K0. 6mg£ ? -7iL^T/V7 ^ > (BSA) KIT W W 5 KSrJB. 

25 VNT^^v 5 *^— h b7c 0 ZtD^^itzL?- M00 At g $r^7^©^T^HlHl 

(P3-X63Ag8-Ul) fc#JJ a^l^y ^;^IV^»lf:. Mite*. 
K-^^^Fe^r^L.INTREGRACL-lOOOlrffiVNfc^A^iwT, 
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7F6<Pig*_Uf £r#7t 0 Z<Di%m±ffi£ V. HiTrap rProtein A column 
(Pharmacia) ZRl^Xtfiy y hSRFRP-3^y >7 * — Tvl'ftflE&ftfc. Mouse 

mAb isotyping kit (Amersham) Srffll^Tfff^fc t £ 5, ZO)*/ ? n — -fjV 

tfiW<D-y-zf*4zfmgG2b k chain-Cfeofeo 

5 mmmB 2 m^Euomm 

* -if (HRP) n ^i?=.ff- h U HRP-rat RFRP-3£«[ Lfc. ^ ©HRP-rat 
RFRP-3^H«JB lT'#btL^75/ hMRFRP-3^/^n-^/Vft#£JS^ 
T^ftEIA£«|j|Lr£ 0 

fcv7?*IgGAM (Cappel) 1. 5fi g/wellX^- h U Block ACE (^0*ME) 
7?:/p ^^^^LTtge^^U- h^fc/^y ^ t - (2mM EDTA, 0.4%BSA, 0.1 
M NaCl, 0. 1% micro-0-protect&"£tf£3l$ !J ^y77" (PBS))T*^rf? 
Lfcfctyy MiRFRP-3^/ ^n-^/^^50MlSr*Dx.> iC/^77-Ci 
^Lfcf-V://V50/ilt>2jn;ifc e ^KTieiW^^^-hLfc^ /<y 
7 7-t'f|? LfcHRP-rat RFRP-3 50 jt l*4rftK:An*.fc. M"C 2 B#|HK ^ 
h 0. l%Tween20 (Sigma) tr^tfPBST-TV— h Lfc#, 

#ftfc^-£*LfcHRP£>St££ TMB microwell peroxidase system££IV , 'TJI& 
K/SfcT«iab450nmK:*5»t5!ft3feS«ra!l^bfco RFRP-SBBJg^t^^ Kfc-frS' 
LTap£;fci$©SbteflF©gft;&BI l 6 ic^-T 0 

HJfefljB 2"C#|||Ufe^WEIA-C!7Vm^T*Ei5^fe©^7 B ^ Ktl^t 

m^fts i5idoi, #y hD^-e*^^^XL7t e -*jwtt«, at 

•E>K:T±i*fc#fc 0 _bftm h y 7^nBH(TFA) £0. 05X£ftS J: 5 IdPi, 
C18;*7 7 A (Prep C18 125A; Waters) 77*7 4 Ltz 0 % V A^^Ufc-^7° 
^ KfcO. 5XTFASr*^tPlO, 30\ 50%T± h= f y y WXfcjSWL 

fc 0 30%Tif h = h y ^®^^-^*CD20mM^^T = 17 A (pH4. 7) 
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Xs^Orl/^ikl} 7& HiPrep CM-Sepharose FF (Pharmacia) |C7 7° 7 << Lfc 0 
4 7 MZ.^\^t--<7°^ Kl096Tir h= h y ^£-£t?20mMg^T 

>-^~ £ A (pH4. 7)*P<D0. 1 % 0.2, 0. 5 N 1. 0M HaClX^T y 7°V 4 Xl^ffi L 
fco toi 1 b#<RFRP-3fil^Si4^*tLTV>fc0.2MNaCl®^(C3^4(D 

^$tLfc±M(c:0. <t PTFAItAD^x i£*§HPLC#7A RESOURCE RPC 

(Pharmacia) £>&5#gt£fifofc 0 RESOURCE RPCO#$£mo~30%T 

-fc- h= h y/K£>2tg£jia-CfTV\ ±fc§RFRP-3^#«, *5i;-t23%T-fe h- 
h V^X^m^tltCo Z<Dfttim#*WT± ]> = h y^iSr^t^OmMfl^T^ 

10 ^= ? A (pH4. 7) fWO. 2~0. 6M NaC10^<£j|B£/B V^fc^>r 7 
A TSK gel CM-SW(h-y-)t?5>ilLfci:r5, £fc5RFRP-3|£?EH£«, *5 
£^0. 36M NaCl-e^ffl^tlfCo RFRP-3^^St4^^tfCM-2SW^7 
£0. 1%^ £5 «£ 5TFArt^, 18-23%7-fc h - h U A'fcMttlEfrBV^jJMfl 
^RPC C2/C18 SC2. l/10T'»^b, RFRP-3^^ft £ -^f 5 

15 t°-^tr#fc(EIl 7) 0 

UMB 4 f i»Slp D pON«7 5 / tl5?J» h/l- 

(491cLC; Applied Biosy stems) X ft $t Vtc b Hi 1 8 fc^-fT 

20 ^ymmmm^titc 0 

£fc, ESI-MS (LCQ; Thermoquest)£/|^-C, ft <2#^ 

Lfc£C5, 3302^^^ (Hll 9 ) e 5«O^SI^-r^-^(m/2 661)2:7° 
y U—^r—^ir^b LTzU^LfcMS/MS*^ h/Wi, RFRPii»Alal04^ 
M*528^0-<7 B 9 1 K0^3t^jSJi$tlfc (H12 0) e 
25 £ 9 , 17 i^m^TfP^ b (Dm^mm^t 17 ^RFRPjtulg#tf> Alal04^ h 
Phel3l£ X\Z.ft^-?%2ST K J m> t> ft 3 ^7°^ b*Xh <5 - b Lfeo 
&ttftf B 5 tn.7yh §JRFRP-3# y ^ n - :rvVfct# (7^^ 

9y h§(RFRP-3<£>i7T 5 / m<D c *«K:Cys— &££ttiq Lfc^:/^ K 
(NMEAGTMSGFPSLPQRF-Cys) SrffilKi Lfc#y ^ n -^£t#£f^ Lfc 0 £lJI 
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?- h LTCo Z.<D^si/^>f- h500/ig Sr^f-^O^T^EgHJ^bT^, 

ft U ffim* 7 -A ( ftJS $ -frfcSulfo-link* y A (PIERCE) ) \Z X T 7 4 
5 = T W — »§$l Lfc^-^®^ ft?? h^RFRP-3^y ^ p— tJVfcfct LX 

IWJB6 m-^^EIA^)«^ 

* -if (HRP) {C^i^y- h U HRP-rat RFRP-3 (N) ZftM Ufc 0 - OHRP-rat 
RFRP-3 (N) t 5 B -C# bnfctt5y> HRFRP-3tK y ^ p - 7vVfct#:£ 

^t^f-^IgGCCappel) 1.5/tg/wellT? = - h U Block ACE (±B*MM)X 
y^y^-^^Vtz96lzyu- h^(C/^y7T-(2mMEDTA, 0.4%BSA, 0. 1 M 
NaCl, 0. 1% micro-O-protect^-g-tf £®fft V l^W.^ V?7~ (PBS) ) X%t$l L 
fe^y hMRFRP-3#U ?*-i-Jl<tfifc50fil%toZ-, ^^^7 7-1^)1 
Ufc-^>'7 c ^50 J ult ) ^nx.yc o 4t(C-C16lt50-f J"* a"*- h bfc^, 
7 -T*«Lfe HRP-rat RFRP-3 (N) 50 /z l&£KfcUaZ_1t 0 M'C2I*M^>' 
^a.^- h Lfc#, 0. l%Tween20 (Sigma) fc^tfPBST?:/ hfcft^LfcgK 
^^{Cl^-g-LfcHRP^^tt^r TMB microwell peroxidase systemtrffi^TJife 

7Vv£ LT;&D;fcfcl$©!R3te£©gfls£|8 2 1 {C^i~ 0 
HWJ B 7 t h M RFRP-3 (28) ©JKaf 

Ala-Thr-Ala-Asn-Leu-Pro-Leu-Arg-Ser-Gly-Arg-Asn-Met-Glu-Val-Ser-Leu-Va 
l-Arg-Arg-Val-Pro-Asn-Leu-Pro-Gln-Arg-Phe-NH 2 (IE?lJ#-§- : 63} 

migp-^^/VBHA#I| (T^7^ K ^>r^"^AXtt3R) 0.5 m mole 
^•Sr^T 6 ^ b'&fm {TZf yj K AX*fcJ| 4 3 0 A) (DRfo^z. 

AtU D CMT«^/ci, #BJ©T ^/m. Boc-Phe Sr HOBt/DCC ifcTfJStefc 
bp-* ^/VB HAiltfA bfc 0 mm* 50%T F A/D CMT« U Boc 
SSr»*L-CT5/SSri6«t$*, DIEAT^fPbfco ^©7^/Sf^©7^ 
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J & Boc-Arg (Tos) £ HOBt/DCC feTSfB^ Lfc. *S;ST 5 / M£= V fc K 

Jfc^TtrflfcBlftlRltKtC* Boc-Gliu Boc-Pro^ Boc-Leiu Boc-Asik Boc-Val, 
Boc-Arg (Tos) N Boc-Ser(Bzl) N Boc-Glu (OcHex) , Boc-Met, Boc-Asn, Boc-Gly, 
5 Boc-Thr (Bzl) , M RFRP-3 (28) 0&mKM4t U 

Boc-Ala-Thr (Bzl) -Ala-Asn-Leu-Pro-Leu-Arg (Tos) -Ser (Bzl) -Gly-Arg (Tos) -As 
n-Met-Glu (OcHex) -Val-Ser (Bzl) -Leu-Val-Arg (Tos) -Arg (Tos) -Val-Pro-Asn-Le 
u-Pro-Gln-Arg (Tos) -Phe- p M B H A Wig «r#fc„ 

£ OtttJBO. 3 g& p - * UV-As 3 . lg, *Wbk*15ml t *tf 7 p V»*fb 

U&EETfcil&5ml*Tfc:8feffiLfcfc % t77fy^^G-25 ( 2 x 9 0 cm) <£> 

15 ^ K£ 5 y = -/HK/50WMI1. 5ml U 50*0 12B#P H TOf LMet 

^^7°^ K&jStg bfcm, LiChroprep (3ftffi@) RP-18 (MERCKftlS!) 
Sr3K»bfciS!ffi5R*9AK:ott0.lX TFAzk£o.l% TFA^33%Tirb 

»*Bftj»L % 6fi»*3 0mg*#fc, 
20 W&fttiffcZZ (M+H) + 3 190. 9 
HPLC»m«p|W 15. 5^ 

7J7A : Wakosil II5C18HG (4. 6x 10 0mm) 
: A^ (0. 1% T F A-^^T 5 %T± b-VV Art) 
25 (0.1% TFA^t5 5%T± h-hVA-fc) £/BV> 

Aftft>bBft^iafl@*&4iS8tt (2 5#) 
: 1. 0 m 1 /# 

mmm b s rfrp-3 od © nat 

Ser-Ala-Gly-Ala-Thr-Ala-Asn-Leu-Pro-Leu-Arg-Ser-Gly-Arg-Asn-Met-Glu-Va 
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l-Ser-Leu-Val-Arg-Arg-Val-Pro-Asn-Leu-Pfo-Gln-Arg-Phe4ffl 2 (MB?iJ#-^- : 6 
5) 

Boc-Ala-Thr (Bzl) -Ala-Asn-Leu-Pro-Leu-Arg (Tos) -Ser (Bzl) -Gly-Arg (Tos) -As 
5 n-Met-Glu (OcHex) -Val-Ser (Bzl) -Leu-Val-Arg (Tos) -Arg (Tos) -Val-Pro-Asn-Le 
u-Pro-Gln-Arg (Tos) -Phe- p M B H A^IIfcl £ h t Boc-Gly, Boc-Ala, 
Boc-Ser(Bzl) *Wfc\zM&M^, 

Boc-Ser (Bzl) -Ala-Gly-Ala-Thr (Bzl) -Ala-Asn-Leu-Pro-Leu-Arg (Tos) -Ser (Bzl 
) -Gly-Arg (Tos) -Asn-Met-Glu (OcHex) -Val-Ser (Bzl)-Leu-Val-Arg (Tos) -Arg (To 
10 s) -Val-Pro-Asn-Leu-Pro-Gln-Arg (Tos) -Phe- p M B H AffiB £#fc 0 

iuftSL, e#,©*2 5mgtr#fc 0 
WAftffifciiZ (M+H) + 34 0 5. 9 
HPLC*gtiJB#ffl 1 5. 7# 

15 *7A^# 

^?7A: Wakosil II5C18HG (4. 6x1 0 0mm) 

mmm Am (o. 1% t f a^t 5 %r± h - h v /mo 

Bffli (0. 1% TFA"£W5 5%T^h^hV/^) &JlV> 
A«e^bB*-iiDllS!*«43ffi»a (2 5#) 
20 SUBS : 1. 0 m 1 /ft 

MMMB 9 Leu-Pro-Gln-Arg-Phe-NHjj (ia^J#-i- : 6 9) : hRFRP-3 (5) <DW& 
B 7 CQffiJJg &f|$gii if» Boc-Leu-Pro-Gln-Arg (Tos) -Phe- p M B H AM 

y * 7. G-25 ( 2 x 9 0 c m) <D# J J*-?fli £U £ b K LiChroprep (Mj&MK) 
25 RP-18 (MERCK^ti) Sr**LfciS»*B5R^ 7 
Leu-Pro-Gln-Arg-Phe-NH 2 5 0 

HffiftlB 1 0 Asn-Leu-Pro-Gln-Arg-Phe-NH 2 : 7 0) : hRFRP-3(6) 

f&SM B 7 <7^JJb tf» Boc-Asn-Leu-Pro-Gln-Arg (Tos) -Phe- p M B H 
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7*?y* (2x90 cm) ©*7At»|l, £ h LiChroprep (g^igj 

SORP-18 (MERCKttM) ^J«LfcW*7AfilL 
Asn-Leu-Pro-Gln-Arg-Phe-NHj £r#5„ 
5 HJfe^B 1 1 Pro-Asn-Leu-Pro-Gln-Arg-Pbe-NH 2 (lE^J#^: 7 1 ) :hRFRP-3(7) 

MMWB 7 toftEB&m&qi Boc-Pro-Asn-Leu-Pro-Gln-Arg(Tos)-Phe-pM 
BHA»JB«r— ttfljLOWU i*vSr3*Eli«B7 N B 8 * Htt£&ft*ft*i%L 
t77fy^^G-25 ( 2 x 9 0 cm) ATifiSL $ K LiChroprep (S 

10 fcj&g) RP-18 (MERCKtttSl) Sr3teftbfcjS!ffim*9 
Pro-Asn-Leu-Pro-Gln-Arg-Phe-NH 2 £r#-5 0 

mmm b i 2 ia i m hRFRP-3 (8) 

Tyr-hRFRP-3 (8) (0. lmM) 20m 1> US* 10m K 7? Y>+*>A/tt 9 S?<~&(*S 
10 u g/mL 0. 1M HEPES-NaOH pH7. 0 ^^Tl@ 20 m 1 n Idoine-125 
15 (T^Vir AttH, IMS-30, 74MBq) 10 jt 1 % 0. 005% fiHAl** (ftftffillttSD 
20 m 1 «ril£\ *»tf 10 £#S Lfc^ 0. 1% TFA 600^ 1 LTi^lS HPLC 

era* mm&<D\i°-?zft%iLti 0 VL%K*±Km?u mm/or 

Ms<y7T— (50mM Tris-HCl, pH7. 5, 5mM EDTA % 0.1% «7 v'JMtT/U:/ 5 f 
(S^^ttR) x 0.5mM PMSF (ft3te*6aittK) n 20 n g/mL leupeptin(^7°^ 
20 KflBfcpK) > 0. 1 n g/mL pepstatinA (^f- KflBKf3R) > 4 ju g/mL E-64 (^ 
^ K?jW63f*D , 10mMMgCl 2 ) fcbP*.fc©t>, -a5«lt7-*!>^^ 

%ffcftl B 1 3 t hSl OT7T022 CH0 )fW&IIKH£0flll£ 

t KM 0T7T022 CH0 « & lfc77^ = ^ 5mM EDTA/PBS 5mM 
25 EDTA/PBS tfjBBJfiSrftl^ U *£>LTilM&«:iai|JU 25mL <0 NttHHSU&R'* ? 
77- (50mM Tris-HCl, pH7. 5, 5mM EDTA, 0.1% 57 5 V (f^ 
TttK) ^ 0.5mMPMSF (f&3fc#B3ISttS) , 20 /z g/mL leupeptin (^^ 
EfSSK 0.1 ji g/mL pepstatinA KW^SBfjK) . 4 M g/mL E-64 (^T^f- 

KW*Br«)*) CSl^D H3y«:fflV^±"t?**WXLfc (12, OOOrprn, 
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15&X2®) o ZtlZs i^#»«k:T 4<C. l.OOOg, 10#3t4>U Jifif 
Hffa-^ftt, 4<C, lOO.OOOg, l iSMit&Lfc. ^Uy h^HUiXU 

7yt>fl/<y77- (50mM Tris-HCl, pH7.5 % 5mM EDTA, 0.1% ^Jfo-M 
TV^ 5 y (S"^Ttt» , 0. 5mM PMSF (ftafciMaitfcSO * 20 M g /mL leupeptin(^ 
10 7°^ mfiffiW x 0. 1 m g/mL pepstatinA (^7°^ KSFftBfft) > 4 ^ g/mL E-64 
(^^■KflHftSffl) > 10mMMgCl 2 ) £ffr&Lfc 0 ^ft^/B^T, t hM0T7T022 
36^ CHO 1 ju g/25 1 i ft 5 J; 5 L/c $t 1 Ktjk Lfc-i7^ 

Ktt> lO^Xit 1Q- 3 M<DX Ty±J<Dmg. (10-% lO^M, 10" 7 M, 

10'% 10"% 10" 1( K 10" n M) (O 2 ftftg ^§±5 7^^? 7*T — t?*3R 
15 Lfc ^JlftJKteO&l&fc UC % 20juM Tyr-hRFRP-3(8) *W«Lfc. UML 
fc«ft»«, NSB S h-^/ViLT7y^^77-l:> 7° p fc° 1^:^96 

125 I-Tyr-hRFRP-3(8) ^|£li»$f 400pM 25// 1 &#&U 7" I-"— h 

c^f— T^bfeo ^rtt h^0T7T022^S.CH0«mii^^25/i 1 £ 
20 #&U :7V- h 5 *ir- TMJBk £& 1 BtM^H' f**"*- h Lfc. C^Sr^ 
96 ft:7V— Srffl^Tx W^y7 7- (50mM Tris-HCl, 

pH7.5) ^fcI?jtfc7>f/^-i=y MGF/C, #y^l^W |C 

25 y-f%WY Ktfc) ^&fcttfiH4fc8tl&U 3 3iT?9*-^Sr«Wfbfc. 

lat^B 1 5 cAHPS^IHHWR 

t M! 0T7T022 Sr3g9l£i2:fc CHO *MS«\ 24 %7V— h 3X10 5 l@/well T? 
«ftU 37<C, 5%C0 2 95%airT?-0^*bfc o 7yt^y77^i tts 
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Hanks' Balanced Salt Solution (^r^ftig) 0.05% £ i/jfuftT/V^ V 
(BSA, l/tr-^QM) x 200 3-isobutyl-l-methylxanthine(v'^ttM)^ 

-400 m 1 -?-WfcW&, Tyt>fffl/<y77 -400 /x 1 I^ItT, 30 £\ 37*C* 
5 100% air T'ig* bfc a y7T~b LXT y7 7 -fc 1 

(10-^1 XttlO-nOSr*f3UT, 10^, 10"U 10"% 10X Kr 10 M 

liJU Ty*-fM^y7T--e-liIft#», 500m 1£»L*: 0 -o 

10 ©t&PMcot, aiJ&r±3»Tfffofc 0 3; 7c, basal level aSfflfcRiCTyt 
^^?77-, maximum level SH^ffi M4>tt*Mft9UB'< ^77-»l 
fc 0 :/V-h&, 30 37^ 100%airT-i##L, JHM&rt cAIIP *S\ Biotrak™ 
cAMP enzymeimmunoassay (EIA) system (T^ri/^ A 7 '7- ;W i/T '^-i'dr'Ty' 
*fcK)SrffiV\ #3rs/ h©:/n h a— /HC^V^JJtLfco Maximam level <D cAMP 

cAMP MZitiLm&Ktti- U cAMP ©g£©«)fM*5fc L7t 0 

C*i] 









I C 50 (nM) 


cAMPlilf 
EC 50 (nM) 


hRFRP- 


3 


(31) 


1. 3 


4. 8 


hRFRP— 


3 


(28) 


1. 1 


5. 1 


hRFRP— 


3 


(8) 


1. 2 


4. 1 


hRFRP- 


3 


(7) 


0.6 2 


3. 2 


hRFRP— 


3 


(6) 


2. 6 


3 7 


hRFRP— 


3 


(5) 


2. 1 


3 8 


hRFRP— 


3 


(28) 


1. 6 


4. 1 
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(desensitization) j&SjgCSfefc, -fv 7 * ^^»*#II*J-f*fPffi 
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1. (1) IB?IJ##: 1©|104#@ (Ala) ftV^Lf!l3 1#g (Phe) 

<D7 5: y ^SE^bftS^:/?- Kt> b < te-^T 3: Kt> b< tt-t^MTvv 

5 *fctt*©£ x (2) 0 l#i (Ser) jfcV^Lil 3 1# 

S (Phe) ©T^y^IB^J^ftS^^KfcL^i^OT^ Kfc L< tt*:<7!> 
MTV^fctt-tOjfi^fctt (3) IE?IJ#^§-: 140»1 04#| (Ala) ft 
l^L^13 1#g (Phe) ©TS/l&EEIJ^&ftS^^KfclX («©7 5 

10 2. (1) lT^fr^tlST^/gfclB^JIl 2 5#g (Pro) ft 

^Lf|13 1#g (Phe) ©TS/ifeE^&fc^^KfclX «*©rS 
KfclXtt*©«7VV*fctt*r©&, (2) E8|##: lt*fc*il57 
$/miBM<Z>Hl 2 6#g (Asn) ftV^L^13 1#i (Phe) <£>T$/^IE 

15 -fcTctt (3) @E?lJ#-5§-: 1 t?^^$^5T5/mBB?lJomi 2 7#g (Leu) 
^tll3 1#@ (Phe) ©7$ /WtmMfrbftZ^yf-FhLKiZZiDT 

3. gt#^l*fctt2EB*©^:^K©T$ K*fcf4«t©aU 

20 -S^K*fctt*OllU 

5. 1 B*©^t^ Kfca- Ki"*sKl? ^^K«r**i-5#I> 

* Ko 

8. (1) E?0#-9-: 2©f 3 1 0#gft.^Ljg3 9 3 # g tf>&gE?lJ % (2) 
IH^J#^-: 2<D03 0 l#gftV>L£?3 9 ..3*g®££E?!U *fcfi (3) 
I5?lJ## : 15©I3 10#g/J:V^Li3 9 3 # g ©ifiSE^J^fc ft 5ft* 
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9. (1) m&m-%: 2<D%3 7 3#Bfc1^b83 9 3 # B <Z>&£ffi?»k (2) 
m^m-^r: 2<D%3 7 6#BftV^fl3 9 3#B©:£SE?!U *fctt (3) 
IE?iJ#-5§- : -2©I3 7 9#B&V^&3 9 3#B ©^SIB^^^Sgf ^ 

5 1 0. f**g(5*fcW:6|B«©jKy j?^u^KSr^*i-*ta*^^^- 0 

1 1. »**i oiB*©*Mft^.^^^--c^jrteft**^«te«ifro 

1 2. 11**1 i&$koi&nm&#z%mu &***i *7tfi2iaifew-<y 
^ k*^* b«> 5 r i -r 5»#* i * *:« 2 mm®^^ k*> l 

10 13. f»**l*fcra^lBito^:/^KfcL<tt:*-©T$ Kt> L< «*■©:* 
^/v* £«:*©£££# L-CftS gig. 

14. fft*Jl5 £fcte6l3«©#!J WKmtt*5gI 0 

15. :Zn7*^#»HfiM-Cfc3fi»Jfc3gl 3*fcttl 4|Btt^p«o . 
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m x 

• 9 18 • 27 36 -45 54 

5 1 ATG GAA ATT ATT TCA TCA AAA CTA TTC ATT TTA' TTG ACT TTA GCC ACT TCA AGC 

- - - — - - » - - — - - _ - — - - — - • • «• "» * " — • • • * " • • • • " • ~ - - - • — — — - - 

Met Glu lie lie Ser Ser Lys Leu Phe lie Leu Leu Thr Leu Ala Thr Ser Ser 

63 72 81 90 99 108 

TTG TTA ACA TCA AAC ATT TTT TGT GCA GAT GAA TTA GTG ATG TCC AAT CTT CAC 

Leu Leu Thr Ser Asn He Phe Cys Ala Asp Glu Leu Yal Met Ser Asn Leu His 

117 126 135 ' 144 153 162 

AGC AAA GAA AAT TAT GAC AAA TAT TCT GAG CCT AGA GGA TAC CCA AAA GGG GAA 

Ser Lys Glu Asn Tyr Asp Lys Tyr Ser Glu Pro Arg Gly Tyr. Pro Lys Gly Glu 

171 180 189 198 207 216 

AGA AGC CTC-AAT TTT GAG GAA TTA AAA GAT TGG GGA CCA AAA AAT GTT ATT AAG 

Arg Ser Leu Asa Phe Glu Glu Leu Lys Asp Trp Gly Pro Lys Asn Val He Lys 

225 234 243 252 261 270 

ATG AGT ACA CCT GCA GTC AAT AAA ATG CCA § CAC TCC TTC GCC AAC TTG CCA TTG 

Met Ser Thr Pro Ala Val Asn Lys Met Pro His Ser Phe Ala Asn Leu Pro Leu 

279 288 297 306 315 324 

AGA TTT GGG* AGG AAC GTT CAA GAA GAA AGA AGT GCT GGA GCA ACA GCC* AAC CTG 

Arg Phe Gly Arg Asn Val Gin 'Glu Glu Arg Ser Ala Gly Ala Thr Ala Asn Leu 

333 342 351 360 369 378 

CCT CTG AGA TCT GGA AGA AAT ATG GAG GTG AGC CTC GTG AGA CGT GTT CCT AAC 
— «- - — — - - _ m — — — - — _ _ _ t ^ ^ m _ 

Pro Leu Arg Ser Gly Arg Asn Met Glu Val Ser Leu Val Arg Arg Vai Pro Asn 

387 396 405 414 423 432 

CTG CCC CAA AGG TTT GGG AGA ACA ACA ACA GCC AAA AGT GTC TGC AGG ATG CTG 

Leu Pro Gin Arg Phe Gly Arg Thr Thr Thr Ala Lys Ser Val Cys Arg Met Leu 

441 450 459 468 477 486 

AGT GAT TTG' TGT CAA GGA TCC ATG CAT TCA CCA TGT GCC AAT GAC TTA TTT TAC 

Ser Asp Leu Cys Gin- Gly Ser Met His Ser Pro Cys Ala Asn Asp Leu Phe Tyr 

495 * 504 513 ' 522 ■ 531 540 

TCC ATG ACC TGC CAG CAC CAA GAA ATC CAG AAT 6CC GAT CAA AAA CAG TCA AGG 
• " • - - - - - - — - - - - - - - - - • ~ - - - ** ~ - - - - - - - - - - - - - - - • - .- - - - -. 

Ser Met Thr Cys Gin His Gin Glu He Gin Asn Pro Asp Gin Lys Gin Ser Arg 
TAA 3' 
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Eg 3 



9 18 .27 36 .45 54 

ATG GAA ATT ATT TCA TCA AAA CTA TTC ATT TTA TTG ACT TTA GCC ACT TCA AGC 



Met Glu He He Ser Ser Lys Leu Phe He Leu Leu Thr Leu Ala Thr Ser Ser 

63 72 81 90 99 108 

TTG TTA ACA TCA AAC ATT TTT TGT GCA GAT GAA TTA GTG ATG TCC AAT CTT CAC 



" Leu Leu Thr Ser Asn He Phe Cys Ala Asp Glu Leu Val. Met Ser Asn Leu His 

117 126 135 144 153 162 

AGC AAA GAA AAT TAT GAC AAA TAT TCT GAG CCT AGA GGA TAC CCA' AAA GOG GAA* 



Ser Lys Glu Asn Tyr Asp Lys Tyr Ser Glu Pro Arg Gly Tyr Pro Lys Gly Glu 

171 180 ' 189 198 207 216 

AGA AGC CTC AAT TTT GAG GAA TTA AAA GAT TGG GGA CCA AAA AAT GTT ATT AAG 



Arg Ser Leu Asn Phe Glu Glu Leu Lys Asp Trp Gly Pro Lys Asn Val He Lys 

225 234 . 243 252 261 270 

ATG AGT ACA CCT GCA GTC AAT AAA ATG CCA, CAC TCC TTC GCC AAC TTG CCA TIG 



Met Ser Thr Pro Ala Val Asn Lys Met Pro His Ser -Phe Ala Asn Leu Pro Leu 

279 288 297 306 315 . ' 324 

AGA TTT GGG AGG AAC GTT CAA GAA GAA AGA. AGT GCT GGA GCA ACA GCC AAC CTG 



Arg Phe Gly Arg Asn Val Gin Glu Glu Arg Ser Ala Gly Ala Thr Ala Asn Leu 

333 • 342 351 360 " . 369 378 

CCT CTG AGA TCT GGA AGA AAT ATG GAG GTG AGC CTC GTG AGA CGT GTT CCT AAC 



Pro Leu Arg Ser Gly Arg Asn Met Glu Val Ser Leu Val Arg Arg Val Pro Asn 

387 396 405 414 423 432 

CTG CCC CAA AGG TTT GGG AGA ACA ACA ACA GCC AAA AGT GTC TGC AGG ATG CTG 



Leu Pro Gin Arg Phe Gly Arg Thr Thr Thr Ala Lys Ser Val Cys Arg Met Leu 

441 450 459 468 477 486 

AGT GAT TTG TGT CAA GGA TCC ATG CAT TCA CCA TGT GCC AAT GAC TTA TTT TAC 



Ser Asp Leu Cys Gin Gly Ser Met His Ser Pro Cys Ala Asn Asp Leu Phe Tyr 

495 504 513 522 531 540 

TCC ATG ACC TGC CAG CAC CAA GAA ATC CAG AAT CCC GAT CAA AAA CAG. TCA AGG 



Ser Met Thr Cys Gin His Gin Glu He Gin Asn Pro Asp Gin Lys Gin Ser Arg 

549 558 567 . 576 585 

AGA CTG CTA TTC AAG AAA ATA GAT GAT GCA GAA TTG AAA CAA GAA AAA TAA 3 1 



Arg Leu Leu Phe Lys Lys He Asp Asp Ala Glu Leu Lys Gin Glu Lys *** 
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' 9 18 27 36 . 45 54 

5' ATG GAA ATT ATT TCA TTA AAA OGA TTC ATT TTA TTG ATG TTA GCC ACT TCA AGC 

; i — 

Met Glu lie lie Ser Leu Lys Arg Phe lie Leu Leu Met. Leu Ala Thr Ser Ser 

63 72 81 90 99 108 

TTG TTA ACA TCA AAC ATC TTC TGC ACA GAC GAA TCA AGG ATG CCC AAT CTT TAC 

Leu Leu Thr. Ser Asn He Phe Cys Thr 'Asp Glu Ser Arg Met Pro Asn Leu Tyr 

117 126 135 144 153 162 

AGC AAA AAG AAT TAT GAC AAA TAT TCC GAG CCT AGA GGA GAT CTA GGC TGG GAG 

Ser Lys Lys Asn Tyr Asp Lys Tyr Ser Glu Pro Arg Gly Asp Leu Gly Trp Glu 

171 180 189 198 207 216 

AAA GAA AGA AGT CTT ACT 'TIT GAA GAA GTA AAA GAT TGG GCT CCA AAA ATT AAG 

Lys Glu Arg Ser Leu Thr Phe Glu falu Val Lys Asp Trp Ala Pro Lys He Lys 

225 234 243 ' 252 261 270 

ATG AAT AAA CCT GTA GTC AAC AAA ATG CCA, CCT TCT GCA GCC AAC CTG CCA CTG 

Met Asn Iiys Pro Val Val Asn Lys Met Pro Pro Ser Ala Ala Asn Leu Pro- Leu 

279 288 297 306 315 ' 324 

• AGA TTT GGG AGG AAC ATG GAA GAA GAA AGG AGC ACT AGG GCG ATG GCC CAC CTG 

Arg Phe Gly Arg Asn Met Glu Glu Glu Arg Ser Thr Arg Ala Met Ala 'His Leu 

333 ' • * 342 351 360 369 378 

CCT CTG AGA CTC GGA AAA AAT AGA GAG GAC AGC CTC TCC AGA TGG GTC CCA AAT 

Pro Leu Arg Leu Gly Lys Asn Arg Glu Asp Ser Leu Ser Arg Trp Val Pro Asn 

387* 396 405 414 423 432 

CTG CCC CAG AGG TTT GGA AGA ACA ACA ACA GCC AAA AGC ATT ACC AAG ACC CTG 

Leu Pro ,Gln Arg Phe Gly Arg Thr Thr Thr Ala Lys Ser He Thr Lys Thr Leu 

441 450 459 468 477 486 

AGT AAT TTG CTC CAG CAG TCC ATG CAT* TCA CCA TCT ACC AAT GGG CTA CTC TAC 

Ser Asn Leu Leu Gin Gin Ser Met His Ser Pro Ser Thr Asn Gly Leu Leu Tyr 

' 495 504 513 522 531 540 

TCC ATG GCC TGC CAG CCC CAA GAA ATC CAG AAT CCT GGT CAA AAG AAC CTA AGG 

Ser Met Ala Cys Gin Pro Glri Glu He Gin Asn Pro Gly Gin Lys Asn Leu Arg 

549 558 567 . 576 585 

AGA CGG GGA TTC CAG AAA ATA GAT GAT GCA GAA TTG AAA CAA GAA AAA TAA 3' 

Arg Arg Gly Phe Gin Lys He Asp Asp Ala Glu Leu Lys Gin Glu Lys *** 
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m 5 



9 18 27 36 45 54 

5' ATC GAA ATT ATT TCA TCA AAG CGA <TTC ATP TTA-TTG ACT TEA GCA ACT TCA AGC 



Met Glu lie lie Ser Ser Lys Arg ,Itoe lie Leu Leu Thr Leu Ala Thr Ser Ser 

63 72 81 90 99 108 

TTC TTA ACT TCA AAC ACC CTT TGT TCA GAT GAA TEA ATG ATG CCC CAT TTT CAC 



Phe LeU Thr Ser Asn Thr Leu Cys Ser Asp Glu Leu Met- Met Pro His Phe His 

117 126 135- 144 153 162 

AGC AAA GAA GGT TAT GGA AAA TAT TAG CAG CTG AGA GGA ATC CCA AAA GGG GTA 



Ser Lys Glu Gly Tyr Gly Lys Tyr Tyr Gin Leu Arg Gly lie Pro Lys Gly Val 

171 180 189 198 207 216 

AAG GAA AGA AGT GTC ACT TTT CAA GAA CTC AAA GAT TGO GGG GCA AAG AAA GAT 



Lys Glu Arg Ser Val Thr Phe Gin Glu Leu Lys Asp Trp Gly Ala Lys Lys Asp 

225 234 243 252 261 '270 

ATT AAG ATG AGT CCA GCC CCT GCC AAC AAA. GTS CCC CAC TCA GCA GCC AAC CTT 



lie Lys Met Ser Pro Ala Pro Ala Asn Lys Val Pro His Ser Ala Ala Asn Leu 

279 288 297 ' 306 315 ' 324 

CCC CTG AGG TTT GGG AGG AAC ATA GAA GAC AGA AGA AGC CCC AGG GCA CGO GCC 



Pro Leu Arg Phe Gly Arg Asn lie Glu Asp Arg Arg Ser Pro Arg Ala Arg Ala 

• 333 ' 342 351 360 369 378 

AAC ATG GAG GCA GGG ACC ATG AGC CAT TTT CCC AGC CTG CCC CAA AGG TTT GGG 



Asn Met Glu Ala Gly Thr Met Ser His Phe Pro Ser Leu Pro Gin Arg Phe Gly 

387 396 405 414 423 432 

AGA ACA ACA GCC AGA CGC ATC ACC AAG ACA CT0 GCT GGT TTG CCC CAG AAA TCC 



Arg Thr Thr Ala Arg Arg lie Thr Lys Thr Leu Ala Gly Leu Pro Gin Lys Ser 

441 450 459 468 477 486 

CTQ CAC TCC CTG GCC TCC AGT GAA TOG CTC TAT GCC ATG ACC CGC CAG CAT CAA 



Leu His Ser Leu Ala Ser Ser Glu Ser Leu Tyr Ala Met Thr Arg Gin His Gin 

495 504 . 513 522 531 540 

GAA ATT CAG AGT CCT GGT CAA GAG CAA CCT AGG AAA CGG GTG TTC ACQ GAA ACA 



Glu He Gin Ser Pro Gly Gin Glu Gin Pro Arg Lys Arg Val Phe Thr Glu Thr 

* 549 558 567 576 585 594 

GAT GAT GCA GAA AGG AAA CAA GAA AAA ATA GGA AAC* CTC CAG CCA GTC CTT CAA 



Asp Asp Ala Glu Arg Lys Gin Glu Lys He Gly Asn Leu Gin Pro Val Leu Gin 

603 . 612 
. GGG GCT ATG AAG CTG TGA 3 1 



Gly Ala Met Lys Leu *** 
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1 TTTAGACTTAGACGAAATGGAAATTATTTCATTAAAACGATTCATTTTATTGACTGTG 5 8 

1 MetGluIlelleSerLeuLysArgPhelleLeuLeuThrVal 14 

5 9 GCAACTTCAAGCTTCTT AACATCAAACACCTTCTGTACAGATGAGTTCATGATGCCTCAT 118 

15 AlaThrSerSerPheLeuThrSerAsnThrPheCysThrAspGluPheMetMetProHis 34 

119 TTTCACAGCAAAGAAGGTG ACGGAAAATACTCCCAGCTG AGAGGAATCCCAAAAGGGG AA 178 

35 PheHisSerLysGluGlyAspGlyLysTyrSerGlnLeuArgGlylleProLysGlyGlu 54 

179 AAGGAAAGAAGTGTCAGTTTTCAAGAACTAAAAGATTGGGGGGCAAAGAATGTTATTAAG • 23 8 

55 LysGluArgSerValSerPheGlnGluLeuLysAspTrpGlyAlaLysAsnVallleLys 7 4 

239 ATGAGTCCAGCCCCTGCCAACAAAGTGCCCCACTCAGCAGCCAACCTGCCCCTGAGATTT 298 

75 MetSerProAlaProAlaAsnLysValProHisSerAlaAlaAsnLeuProLeuArgPhe 94 ' 

299 GGAAGGACCATAGATGAGAAAAGAAGCCCCGCAGCACGGGTCAACATGGAGGCAGGGACC 358 

95 GlyArgThrlleAspGluLysArgSerProAlaAlaArgValAsnMetGluAlaGlyThr 114 

359 AGGAGCCATTTCCCCAGCCTGCCCCAAAGGTTTGGGAGAACAACAGCCAGAAGCCCCAAG 418 

115 ArgSerHisPheProSerLeuProGlnArgPheGlyArgThrThrAlaArgSerProLys 134 

4 ; 9 ACACCCGCTGATTTGCCACAGAAACCCCTGCACTCACTGGGCTCCAGCGAGTTGCTCTAC . 47 8 

13 5 ThrProAlaAspLeuProGlnLysProLeuHisSerLeuGlySerSerGluLeuLeuTyr 154 

4 7 9 GTCATG ATCTGCCAGC ACCAAGAAATTCAG AGTCCTGGTGGAAAGCGAACGAGGAG AGGA 538 

155 ValMetlleCysGlnHisGlnGluIleGlnSerProGlyGlyLysArgThrArgArgGly 17 4 

539 GCGTTTGTGGAAACAGATGATGCAGAAAGGAAACCAGAAAAATAGGAAACCTCGAGCCCG r 5 9 8 

175 AlaPheValGluThrAspAspAlaGluArgLysProGluLys*** 188 

59 9 ACTTCAAGAGGCTACGGAGC 618 

188 l fla 
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SEQUENCE LISTING 
<110> Takeda Chemical Industries, Ltd. 
<120> Novel RFRP-3 And Its DNA 
<130> 2944W00P 
<150> JP 2001-254826 
<151> 2001-08-24 
<160> 72 
<210> 1 
<211> 180 
<212> PRT 
<213> Human 
<400> 1 

Met Glu He He Ser Ser Lys Leu Phe He Leu Leu Thr Leu Ala Thr 

1 5 . 10 15 

Ser Ser Leu Leu Thr Ser Asn He Phe Cys Ala Asp Glu Leu Val Met 

20 25 30 

Ser Asn Leu His Ser Lys Glu Asn Tyr Asp Lys Tyr Ser Glu Pro Arg 

35 40 45 

Gly Tyr Pro Lys Gly Glu Arg Ser Leu Asn Phe Glu Glu Leu Lys Asp 

50 55 60 

Trp Gly Pro Lys Asn Val He Lys Met Ser Thr Pro Ala Val Asn Lys 
65 70 75 80 

Met Pro His Ser Phe Ala Asn Leu Pro Leu Arg Phe Gly Arg Asn Val 

85 90 95 

Gin Glu Glu Arg Ser Ala Gly Ala Thr Ala Asn Leu Pro Leu Arg Ser 

100 105 110 

Gly Arg Asn Met Glu Val Ser Leu Val Arg Arg Val Pro Asn Leu Pro 

115 120 125 

Gin Arg Phe Gly Arg Thr Thr Thr Ala Lys Ser Val Cys Arg Met Leu 
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130 135 140 

Ser Asp Leu Cys Gin Gly Ser Met His Ser Pro Cys Ala Asn Asp Leu 
145 150 155 160 

Phe Tyr Ser Met Thr Cys Gin His Gin Glu lie Gin Asn Pro Asp Gin 
165 170 175 

Lys Gin Ser Arg 
180 

<210> 2 
<211> 540 
<212> DNA 
<213> Human 
<400> 2 

atggaaatta tttcatcaaa actattcatt ttattgactt tagccacttc aagcttgtta 60 
acatcaaaca ttttttgtgc agatgaatta gtgatgtcca atcttcacag caaagaaaat 120 
tatgacaaat attctgagcc tagaggatac ccaaaagggg aaagaagcct caattttgag 180 
gaattaaaag attggggacc aaaaaatgtt attaagatga gtacacctgc agtcaataaa 240 
atgccacact ccttcgccaa cttgccattg agatttggga ggaacgttca agaagaaaga 300 
agtgctggag caacagccaa cctgcctctg agatctgga agaaatatgga ggtgagcctc 360 
gtgagacgtg ttcctaacct gccccaaagg tttgggagaa caacaacagc caaaagtgtc 420 
tgcaggatgc tgagtgattt gtgtcaagga tccatgcatt caccatgtgc caatgactta 480 
ttttactcca tgacctgcca gcaccaagaa atccagaatc ccgatcaaaa acagtcaagg 540 
<210> 3 
<211> 27 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 

<400> 3 

gggctgcaca tagagactta attttag 27 
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<210> 4 
<211> 27 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 

<400> 4 

ctagaccacc tctatataac tgcccat 27 
<210> 5 
<211> 30 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 

<400> 5 

gcacatagag acttaatttt agatttagac 30 
<210> 6 
<211> 27 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 

<400> 6 

catgcacttt gactggtttc caggtat 27 
<210> 7 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> 
<400> 7 

cagctttagg gacaggctcc aggtttc 27 

<210> 8 

<211> 196 

<212> PRT 

<213> Human 

<400> 8 

Met Glu lie He Ser Ser Lys Leu Phe lie Leu Leu Thr Leu Ala Thr 

1 5 10 15 

Ser Ser Leu Leu Thr Ser Asn He Phe Cys Ala Asp Glu Leu Val Met 

20 25 30 

Ser Asn Leu His Ser Lys Glu Asn Tyr Asp Lys Tyr Ser Glu Pro Arg 

35 40 45 

Gly Tyr Pro Lys Gly Glu Arg Ser Leu Asn Phe Glu Glu Leu Lys Asp 

50 55 60 

Trp Gly Pro Lys Asn Val He Lys Met Ser Thr Pro Ala Val Asn Lys 
65 70 75 80 

Met Pro His Ser Phe Ala Asn Leu Pro Leu Arg Phe Gly Arg Asn Val 

85 90 95 

Gin Glu Glu Arg Ser Ala Gly Ala Thr Ala Asn Leu Pro Leu Arg Ser 

100 105 110 

Gly Arg Asn Met Glu Val Ser Leu Val Arg Arg Val Pro Asn Leu Pro 

115 120 125 

Gin Arg Phe Gly Arg Thr Thr Thr Ala Lys Ser Val Cys Arg Met Leu 

130 135 140 

Ser Asp Leu Cys Gin Gly Ser Met His Ser Pro Cys Ala Asn Asp Leu 
145 150 155 160 

Phe Tyr Ser Met Thr Cys Gin His Gin Glu He Gin Asn Pro Asp Gin 
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165 170 175 

Lys Gin Ser Arg Arg Leu Leu Phe Lys Lys He Asp Asp Ala Glu Leu 

180 185 190 

Lys Gin Glu Lys 
195 

<210> 9 
<211> 588 
<212> DNA 
<213> Human 
<400> 9 

atggaaatta tttcatcaaa actattcatt ttattgactt tagccacttc aagcttgtta 60 
acatcaaaca ttttttgtgc agatgaatta gtgatgtcca atcttcacag caaagaaaat 120 
tatgacaaat attctgagcc tagaggatac ccaaaagggg aaagaagcct caattttgag 180 
gaattaaaag attggggacc aaaaaatgtt attaagatga gtacacctgc agtcaataaa 240 
atgccacact ccttcgccaa cttgccattg agatttggga ggaacgttca agaagaaaga 300 
agtgctggag caacagccaa cctgcctctg agatctggaa gaaatatgga ggtgagcctc 360 
gtgagacgtg ttcctaacct gccccaaagg tttgggagaa caacaacagc caaaagtgtc 420 
tgcaggatgc tgagtgattt gtgtcaagga tccatgcatt caccatgtgc caatgactta 480 
ttttactcca tgacctgcca gcaccaagaa atccagaatc ccgatcaaaa acagtcaagg 540 
agactgctat tcaagaaaat agatgatgca gaattgaaac aagaaaaa 588 
<210> 10 
<211> 27 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 

<400> 10 

gcctagagga gatctaggct gggagga 27 
<210> 11 
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<211> 27 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 

<400> 11 

gggaggaaca tggaagaaga aaggagc 27 
<210> 12 
<211> 27 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 

<400> 12 

gatggtgaat gcatggactg ctggagc 27 
<210> 13 
<211> 27 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 

<400> 13 

ttcctcccaa atctcagtgg caggttg 27 

<210> 14 

<211> 196 

<212> PRT 

<213> Bovine 

<400> 14 

Met Glu He He Ser Leu Lys Arg Phe He Leu Leu Met Leu Ala Thr 
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15 10 15 

Ser Ser Leu Leu Thr Ser Asn He Phe Cys Thr Asp Glu Ser Arg Met 

20 25 30 

Pro Asn Leu Tyr Ser Lys Lys Asn Tyr Asp Lys Tyr Ser Glu Pro Arg 

35 40 45 

Gly Asp Leu Gly Trp Glu Lys Glu Arg Ser Leu Thr Phe Glu Glu Val 

50 55 60 

Lys Asp Trp Ala Pro Lys He Lys Met Asn Lys Pro Val Val Asn Lys 
65 70 75 80 

Met Pro Pro Ser' Ala Ala Asn Leu Pro Leu Arg Phe Gly Arg Asn Met 

85 90 95 

Glu Glu Glu Arg Ser Thr Arg Ala Met Ala His Leu Pro Leu Arg Leu 

100 105 110 

Gly Lys Asn Arg Glu Asp Ser Leu Ser Arg Trp Val Pro Asn Leu Pro 

115 120 125 

Gin Arg Phe Gly Arg Thr Thr Thr Ala Lys Ser He Thr Lys Thr Leu 

130 135 140 

Ser Asn Leu Leu Gin Gin Ser Met His Ser Pro Ser Thr Asn Gly Leu 
145 150 155 160 

Leu Tyr Ser Met Ala Cys Gin Pro Gin Glu lie Gin Asn Pro Gly Gin 

165 170 175 

Lys Asn Leu Arg Arg Arg Gly Phe Gin Lys He Asp Asp Ala Glu Leu 

180 185 190 

Lys Gin Glu Lys 
195 

<210> 15 
<211> 588 
<212> DNA 
<213> Bovine 
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<400> 15 






atggaaatta 


tttcattaaa 


acgattcatt 


acatcaaaca 


tcttctgcac 


agacgaatca 


tatgacaaat 


attccgagcc 


tagaggagat 


tttgaagaag 


taaaagattg 


ggctccaaaa 


atgccacctt 


ctgcagccaa 


cctgccactg 


agcactaggg 


cgatggccca 


cctgcctctg 


tccagatggg 


tcccaaatct 


gccccagagg 


accaagaccc 


tgagtaattt 


gctccagcag 


ctctactcca 


tggcctgcca 


gccccaagaa 


agacggggat 


tccagaaaat 


agatgatgca 


<210> 16 






<211> 27 






<212> DNA 






<213> Artificial Sequence 



<220> 
<223> 
<400> 16 

ccctggggct tcttctgtct tctatgt 
<210> 17 
<211> 26 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 

<400> 17 

agcgattcat tttattgact ttagca 
<210> 18 
<211> 203 



ttattgatgt tagccacttc 


aagcttgtta 


60 


aggatgccca atctttacag 


caaaaagaat 


120 


ctaggctggg agaaagaaag 


aagtcttact 


180 


attaagatga ataaacctgt 


agtcaacaaa 


240 


agatttggga ggaacatgga 


agaagaaagg 


300 


agactcggaa aaaatagaga 


ggacagcctc 


360 


tttggaagaa caacaacagc 


caaaagcatt 


420 


tccatgcatt caccatctac 


caatgggcta 


480 


atccagaatc ctggtcaaaa 


gaacctaagg 


540 


gaattgaaac aagaaaaa 




588 



27 



26 
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<212> PRT 
<213>. Rat 
<400> 18 

Met Glu lie He Ser Ser Lys Arg Phe He Leu Leu Thr Leu Ala Thr 

15 10 15 

Ser Ser Phe Leu Thr Ser Asn Thr Leu Cys Ser Asp Glu Leu Met Met 

20 25 30 

Pro His Phe His Ser Lys Glu Gly Tyr Gly Lys Tyr Tyr Gin Leu Arg 

35 40 45 

Gly He Pro Lys Gly Val Lys Glu Arg Ser Val Thr Phe Gin Glu Leu 

50 55 60 

Lys Asp Trp Gly Ala Lys Lys Asp He Lys Met Ser Pro Ala Pro Ala 
65 70 75 80 

Asn Lys Val Pro His Ser Ala Ala Asn Leu Pro Leu Arg Phe Gly Arg 

i 85 90 95 

Asn He Glu Asp Arg Arg Ser Pro Arg Ala Arg Ala Asn Met Glu Ala 

100 105 110 

Gly Thr Met Ser His Phe Pro Ser Leu Pro Gin Arg Phe Gly Arg Thr 

115 120 125 

Thr Ala Arg Arg He Thr Lys Thr Leu Ala Gly Leu Pro Gin Lys Ser 

130 135 140 

Leu His Ser Leu Ala Ser Ser Glu Ser Leu Tyr Ala Met Thr Arg Gin 
145 150 155 160 

His Gin Glu He Gin Ser Pro Gly Gin Glu Gin Pro Arg Lys Arg Val 

165 170 175 

Phe Thr Glu Thr Asp Asp Ala Glu Arg Lys Gin Glu Lys He Gly Asn 

180 185 190 

Leu Gin Pro Val Leu Gin Gly Ala Met Lys Leu 
195 200 
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<210> 19 
<211> 609 
<212> DNA 
<213> Rat 
<400> 19 

atggaaatta tttcatcaaa gcgattcatt ttattgactt tagcaacttc aagcttctta 60 
acttcaaaca ccctttgttc agatgaatta atgatgcccc attttcacag caaagaaggt 120 
tatggaaaat attaccagct gagaggaatc ccaaaagggg taaaggaaag aagtgtcact 180 
tttcaagaac tcaaagattg gggggcaaag aaagatatta agatgagtcc agcccctgcc 240 
aacaaagtgc cccactcagc agccaacctt cccctgaggt ttgggaggaa catagaagac 300 
agaagaagcc ccagggcacg ggccaacatg gaggcaggga ccatgagcca ttttcccagc 360 
ctgccccaaa ggtttgggag aacaacagcc agacgcatca ccaagacact ggctggtttg 420 
ccccagaaat ccctgcactc cctggcctcc agtgaatcgc tctatgccat gacccgccag 480 
catcaagaaa ttcagagtcc tggtcaagag caacctagga aacgggtgtt cacggaaaca 540 
gatgatgcag aaaggaaaca agaaaaaata ggaaacctcc agccagtcct tcaaggggct 600 
atgaagctg 609 
<210> 20 
<211> 12 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 

<400> 20 

mgnttyggna ar 12 
<210> 21 
<211> 12 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> 
<400> 21 

mgnttyggnm gn 12 
<210> 22 
<211> 12 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 

<400> 22 

mgnwsnggna ar 12 
<210> 23 
<211> 12 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 

<400> 23 

mgnwsnggnm gn 12 
<210> 24 
<211> 12 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 

<400> 24 

mgnytnggna ar 12 
<210> 25 
<211> 12 
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<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 

<400> 25 

mgnytnggnm gn 

<210> 26 

<211> 30 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 

<400> 26 

gacttaattt tagatttaga caaaatggaa 
<210> 27 
<211> 25 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 

<400> 27 

ttctcccaaa cctttggggc aggtt 
<210> 28 
<211> 28 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 

<400> 28 
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12 



30 
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acagcaaaga aggtgacgga aaatactc 28 
<210> 29 
<211> 28 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 

<400> 29 

atagatgaga aaagaagccc cgcagcac 28 
<210> 30 
<211> 28 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 

<400> 30 

gtgctgcggg gcttcttttc tcatctat 28 
<210> 31 
<211> 21 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 

<400> 31 

tttagactta gacgaaatgg a 21 
<210> 32 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
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<220> 
<223> 
<400> 32 

gctccgtagc ctcttgaagt c 21 

<210> 33 

<211> 188 

<212> PRT 

<213> Mouse 

<400> 33 

Met Glu He He Ser Leu Lys Arg Phe lie Leu Leu Thr Val Ala Thr 
1 5 10 15 x 

Ser Ser Phe Leu Thr Ser Asn Thr Phe Cys Thr Asp Glu Phe Met Met * 

20 25 30 

Pro His Phe His Ser Lys Glu Gly Asp Gly Lys Tyr Ser Gin Leu Arg 

35 40 45 

Gly He Pro Lys Gly Glu Lys Glu Arg Ser Val Ser Phe Gin Glu Leu 

50 55 60 

Lys Asp Trp Gly Ala Lys Asn Val He Lys Met Ser Pro Ala Pro Ala 
65 70 75 80 

Asn Lys Val Pro His Ser Ala Ala Asn Leu Pro Leu Arg Phe Gly Arg 

85 90 95 

Thr He Asp Glu Lys Arg Ser Pro Ala Ala Arg Val Asn Met Glu Ala 

100 105 110 

Gly Thr Arg Ser His Phe Pro Ser Leu Pro Gin Arg Phe Gly Arg Thr 

115 120 125 

Thr Ala Arg Ser Pro Lys Thr Pro Ala Asp Leu Pro Gin Lys Pro Leu 

130 135 140 

His Ser Leu Gly Ser Ser Glu Leu Leu Tyr Val Met He Cys Gin His 
145 150 155 160 
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Gin Glu He Gin Ser Pro Gly Gly Lys Arg Thr Arg Arg Gly Ala Phe 

165 170 175 

Val Glu Thr Asp Asp Ala Glu Arg Lys Pro Glu Lys 
180 185 

<210> 34 
<211> 564 
<212> DNA 
<213> Mouse 
<400> 34 

atggaaatta tttcattaaa acgattcatt ttattgactg tggcaacttc aagcttctta 60 
acatcaaaca ccttctgtac agatgagttc atgatgcctc attttcacag caaagaaggt 120 
gacggaaaat actcccagct gagaggaatc ccaaaagggg aaaaggaaag aagtgtcagt 180 
tttcaagaac taaaagattg gggggcaaag aatgttatta agatgagtcc agcccctgcc 240 
aacaaagtgc cccactcagc agccaacctg cccctgagat ttggaaggac catagatgag 300 
aaaagaagcc ccgcagcacg ggtcaacatg gaggcaggga ccaggagcca tttccccagc 360 
ctgccccaaa ggtttgggag aacaacagcc agaagcccca agacacccgc tgatttgcca 420 
cagaaacccc tgcactcact gggctccagc gagttgctct acgtcatgat ctgccagcac 480 
caagaaattc agagtcctgg tggaaagcga acgaggagag gagcgtttgt ggaaacagat 540 
gatgcagaaa ggaaaccaga aaaa 564 
<210> 35 
<211> 27 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 

<400> 35 

agtcgacagt atggaggcgg agccctc 27 
<210> 36 
<211> 29 
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<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 

<400> 36 

gactagttca aatgttccag gccgggatg 29 

<210> 37 

<2U> 432 

<212> PRT 

<213> Rat 

<400> 37 

Met Glu Ala Glu Pro Ser Gin Pro Pro Asn Gly Ser Trp Pro Leu Gly 

5 10 15 

Gin Asn Gly Ser Asp Val Glu Thr Ser Met Ala Thr Ser Leu Thr Phe 

20 25 30 

Ser Ser Tyr Tyr Gin His Ser Ser Pro Val Ala Ala Met Phe He Ala 

35 40 45 

Ala Tyr Val Leu He Phe Leu Leu Cys Met Val Gly Asn Thr Leu Val 

50 55 60 

Cys Phe He Val Leu Lys Asn Arg His Met Arg Thr Val Thr Asn Met 
65 70 75 80 

Phe He Leu Asn Leu Ala Val Ser Asp Leu Leu Val Gly He Phe Cys 

85 90 95 

Met Pro Thr Thr Leu Val Asp Asn Leu He Thr Gly Trp Pro Phe Asp 

100 105 110 

Asn Ala Thr Cys Lys Met Ser Gly Leu Val Gin Gly Met Ser Val Ser 

115 120 125 

Ala Ser Val Phe Thr Leu Val Ala He Ala Val Glu Arg Phe Arg Cys 
130 135 140 
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He Val His Pro Phe Arg Glu Lys Leu Thr Leu Arg Lys Ala Leu Phe 
145 150 155 160 

Thr He Ala Val He Trp Ala Leu Ala Leu Leu He Met Cys Pro Ser 

165 170 175 

Ala Val Thr Leu Thr Val Thr Arg Glu Glu His His Phe Met Leu Asp 

180 185 190 

Ala Arg Asn Arg Ser Tyr Pro Leu Tyr Ser Cys Trp Glu Ala Trp Pro 

195 200 205 

Glu Lys Gly Met Arg Lys Val Tyr Thr Ala Val Leu Phe Ala His He 

210 215 220 

Tyr Leu Val Pro Leu Ala Leu He Val Val Met Tyr Val Arg He. Ala 
225 230 235 240 

Arg Lys Leu Cys Gin Ala Pro Gly Pro Ala Arg Asp Thr Glu Glu Ala' 

245 250 255 

Val Ala Glu Gly Gly Arg Thr Ser Arg Arg Arg Ala Arg Val Val His 

260 265 270 

Met Leu Val Met Val Ala Leu Phe Phe Thr Leu Ser Trp Leu Pro Leu 

275 280 285 

Trp Val Leu Leu Leu Leu He Asp Tyr Gly Glu Leu Ser Glu Leu Gin 

290 295 300 

Leu His Leu Leu Ser Val Tyr Ala Phe Pro Leu Ala His Trp Leu Ala 
305 310 315 320 

Phe Phe His Ser Ser Ala Asn Pro He He Tyr Gly Tyr Phe Asn Glu 

325 330 335 

Asn Phe Arg Arg Gly Phe Gin Ala Ala Phe Arg Ala Gin Leu Cys Trp 

340 345 350 

Pro Pro Trp Ala Ala His Lys Gin Ala Tyr Ser Glu Arg Pro Asn Arg 

355 360 365 

Leu Leu Arg Arg Arg Val Val Val Asp Val Gin Pro Ser Asp Ser Gly 
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370 375 380 

Leu Pro Ser Glu Ser Gly Pro Ser Ser Gly Val Pro Gly Pro Gly Arg 
385 390 395 400 

Leu Pro Leu Arg Asn Gly Arg Val Ala His Gin Asp Gly Pro Gly Glu 

405 410 415 

Gly Pro Gly Cys Asn His Met Pro Leu Thr He Pro Ala Trp Asn He 
420 425 430 

<210> 38 
<211> 1299 
<212> DNA 
<213> Rat 
<400> 38 

atggaggcgg agccctccca gcctcccaac ggcagctggc ccctgggtca gaacgggagt 60 
gatgtggaga ccagcatggc aaccagcctc accttctcct cctactacca acactcctct 120 
ccggtggcag ccatgttcat cgcggcctac gtgctcatct tcctcctctg catggtgggc 180 
aacaccctgg tctgcttcat tgtgctcaag aaccggcaca tgcgcactgt caccaacatg 240 
tttatcctca acctggccgt cagcgacctg ctggtgggca tcttctgcat gcccacaacc 300 
cttgtggaca accttatcac tggttggcct tttgacaacg ccacatgcaa gatgagcggc 360 
ttggtgcagg gcatgtccgt gtctgcatcg gttttcacac tggtggccat cgctgtggaa 420 
aggttccgct gcatcgtgca ccctttccgc gagaagctga cccttcggaa ggcgctgttc 480 
accatcgcgg tgatctgggc tctggcgctg ctcatcatgt gtccctcggc ggtcactctg 540 
acagtcaccc gagaggagca tcacttcatg ctggatgctc gtaaccgctc ctacccgctc 600 
tactcgtgct gggaggcctg gcccgagaag ggcatgcgca aggtctacac cgcggtgctc 660 
ttcgcgcaca tctacctggt gccgctggcg ctcatcgtag tgatgtacgt gcgcatcgcg 720 
cgcaagctat gccaggcccc cggtcctgcg cgcgacacgg aggaggcggt ggccgagggt 780 
ggccgcactt cgcgccgtag ggcccgcgtg gtgcacatgc tggtcatggt ggcgctcttc 840 
ttcacgttgt cctggctgcc actctgggtg ctgctgctgc tcatcgacta tggggagctg 900 
agcgagctgc aactgcacct gctgtcggtc tacgccttcc ccttggcaca ctggctggcc 960 
ttcttccaca gcagcgccaa ccccatcatc tacggctact tcaacgagaa ctttcgccgc 1020 
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ggcttccagg ctgccttccg tgcacagctc tgctggcctc cctgggccgc ccacaagcaa 1080 
gcctactcgg agcggcccaa ccgcctcctg cgcaggcggg tggtggtgga cgtgcaaccc 1140 
agcgactccg gcctgccatc agagtctggc cccagcagcg gggtcccagg gcctggccgg 1200 
ctgccactgc gcaatgggcg tgtggcccat caggatggcc cgggggaagg gccaggctgc 1260 
aaccacatgc ccctcaccat cccggcctgg aacatttga 1299 
<210> 39 
<211> 12 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> the C-terminus of the polypeptide is amide (-CONHj) form 
<400> 39 

Met Pro His Ser Phe Ala Asn Leu Pro Leu Arg Phe 

1 5 10 

<210> 40 
<211> 8 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> the C-terminus of the polypeptide is amide (-C0NH 2 ) form 
<400> 40 

Val Pro Asn Leu Pro Gin Arg Phe 

1 5 
<210> 41 
<2U> 11 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> the C-terminus of the polypeptide is amide (-C0NH 2 ) form 
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<400> 41 

Ser Ala Gly Ala Thr Ala Asn Leu Pro Arg Ser 

1 5 10 

<210> 42 
<211> 36 
<212> DNA 
<213> Human 
<400> 42 

atgccacact ccttcgccaa cttgccattg agattt 36 

<210> 43 

<211> 36 

<212> DNA 

<213> Human 

<400> 43 

agtgctggag caacagccaa cctgcctctg agatct 36 

<210> 44 

<211> 24 

<212> DNA 

<213> Human 

<400> 44 

gttcctaacc tgccccaaag gttt 24 

<210> 45 

<2U> 276 

<212> DNA 

<213> Human 

<400> 45 

atggaaatta tttcatcaaa actattcatt ttattgactt tagccacttc aagcttgtta 60 
acatcaaaca ttttttgtgc agatgaatta gtgatgtcca atcttcacag caaagaaaat 120 
tatgacaaat attctgagcc tagaggatac ccaaaagggg aaagaagcct caattttgag 180 
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gaattaaaag attggggacc aaaaaatgtt attaagatga gtacacctgc agtcaataaa 240 

atgccacact ccttcgccaa cttgccattg agattt 276 

<210> 46 

<211> 336 

<212> DNA 

<213> Human 

<400> 46 

atggaaatta tttcatcaaa actattcatt ttattgactt tagccacttc aagcttgtta 60 
acatcaaaca ttttttgtgc agatgaatta gtgatgtcca atcttcacag caaagaaaat 120 
tatgacaaat attctgagcc tagaggatac ccaaaagggg aaagaagcct caattttgag 180 
gaattaaaag attggggacc aaaaaatgtt attaagatga gtacacctgc agtcaataaa 240 
atgccacact ccttcgccaa cttgccattg agatttggga ggaacgttca agaagaaaga 300 
agtgctggag caacagccaa cctgcctctg agatct 336 
<210> 47 
<211> 393 
<212> DNA 
<213> Human 
<400> 47 

atggaaatta tttcatcaaa actattcatt ttattgactt tagccacttc aagcttgtta 60 
acatcaaaca ttttttgtgc agatgaatta gtgatgtcca atcttcacag caaagaaaat 120 
tatgacaaat attctgagcc tagaggatac ccaaaagggg aaagaagcct caattttgag 180 
gaattaaaag attggggacc aaaaaatgtt attaagatga gtacacctgc agtcaataaa 240 
atgccacact ccttcgccaa cttgccattg agatttggga ggaacgttca agaagaaaga 300 
agtgctggag caacagccaa cctgcctctg agatctgga agaaatatgga ggtgagcctc 360 
gtgagacgtg ttcctaacct gccccaaagg ttt 393 
<210> 48 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
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<220> 
<223> 
<400> 48 

ccctggggct tcttctgtct tctatgt 27 
<210> 49 
<211> 26 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 

<400> 49 

agcgattcat tttattgact ttagca 26 

<210> 50 ' 

<211> 203 

<212> PRT 

<213> Rat 

<400> 50 

Met Glu He He Ser Ser Lys Arg Phe He Leu Leu Thr Leu Ala Thr 

15 10 15 

Ser Ser Phe Leu Thr Ser Asn Thr Leu Cys Ser Asp Glu Leu Met Met 

20 25 30 

Pro His Phe His Ser Lys Glu Gly Tyr Gly Lys Tyr Tyr Gin Leu Arg 

35 40 45 

Gly lie Pro Lys Gly Val Lys Glu Arg Ser Val Thr Phe Gin Glu Leu 

50 55 60 

Lys Asp Trp Gly Ala Lys Lys Asp He Lys Met Ser Pro Ala Pro Ala 
65 70 75 80 

Asn Lys Val Pro His Ser Ala Ala Asn Leu Pro Leu Arg Phe Gly Arg 
85 90 95 
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Asn He Glu Asp Arg Arg Ser Pro Arg Ala Arg Ala Asn Met Glu Ala 

100 105 110 

Gly Thr Met Ser His Phe Pro Ser Leu Pro Gin Arg Phe Gly Arg Thr 

115 120 125 

Thr Ala Arg Arg He Thr Lys Thr Leu Ala Gly Leu Pro Gin Lys Ser 

130 135 140 

Leu His Ser Leu Ala Ser Ser Glu Leu Leu Tyr Ala Met Thr Arg Gin 
145 150 155 160 

His Gin Glu He Gin Ser Pro Gly Gin Glu Gin Pro Arg Lys Arg Val 

165 170 175 

Phe Thr Glu Thr Asp Asp Ala Glu Arg Lys Gin Glu Lys lie Gly Asn 

180 185 190 

Leu Gin Pro Val Leu Gin Gly Ala Met Lys Leu 
195 200 

<210> 51 
<211> 609 
<212> DNA 
<213> Rat 
<400> 51 

atggaaatta tttcatcaaa gcgattcatt ttattgactt tagcaacttc aagcttctta 60 
acttcaaaca ccctttgttc agatgaatta atgatgcccc attttcacag caaagaaggt 120 
tatggaaaat attaccagct gagaggaatc ccaaaagggg taaaggaaag aagtgtcact 180 
tttcaagaac tcaaagattg gggggcaaag aaagatatta agatgagtcc agcccctgcc 240 
aacaaagtgc cccactcagc agccaacctt cccctgaggt ttgggaggaa catagaagac 300 
agaagaagcc ccagggcacg ggccaacatg gaggcaggga ccatgagcca ttttcccagc 360 
ctgccccaaa ggtttgggag, aacaacagcc agacgcatca ccaagacact. ggctggtttg 420 
ccccagaaat ccctgcactc cctggcctcc agtgaattgc tctatgccat gacccgccag 480 
catcaagaaa ttcagagtcc tggtcaagag caacctagga aacgggtgtt cacggaaaca 540 
gatgatgcag aaaggaaaca agaaaaaata ggaaacctcc agccagtcct tcaaggggct 600 
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atgaagctg 609 
<210> 52 
<211> 27 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 

<400> 52 

ttctagattt tggacaaaat ggaaatt 27 
<210> 53 
<211> 27 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 

<400> 53 

cgtctttagg gacaggctcc agatttc 27 

<210> 54 

<211> 430 

<212> PRT 

<213> Human 

<400> 54 

Met Glu Gly Glu Pro Ser Gin Pro Pro Asn Ser Ser Trp Pro Leu Ser 

1 5 10 15 

Gin Asn Gly Thr Asn Thr Glu Ala Thr Pro Ala Thr Asn Leu Thr Phe 

20 25 30 

Ser Ser Tyr Tyr Gin His Thr Ser Pro Val Ala Ala Met Phe lie Val 

35 40 45 

Ala Tyr Ala Leu He Phe Leu Leu Cys Met Val Gly Asn Thr Leu Val 
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50 55 60 

Cys Phe He Val Leu Lys Asn Arg His Met His Thr Val Thr Asn Met 
65 70 75 80 

Phe He Leu Asn Leu Ala Val Ser Asp Leu Leu Val Gly He Phe Cys 

85 90 95 

Met Pro Thr Thr Leu Val Asp Asn Leu lie Thr Gly Trp Pro Phe Asp 

100 105 110 

Asn Ala Thr Cys Lys Met Ser Gly Leu Val Gin Gly Met Ser Val Ser 

115 120 125 

Ala Ser Val Phe Thr Leu Val Ala He Ala Val Glu Arg Phe Arg Cys 

130 135 140 

He Val His Pro Phe Arg Glu Lys Leu Thr Leu Arg Lys Ala Leu Val 
145 150 155 160 

Thr He Ala Val He Trp Ala Leu Ala Leu Leu He Met Cys Pro Ser 

165 170 175 

Ala Val Thr Leu Thr Val Thr Arg Glu Glu His His Phe Met Val Asp 

180 185 190 

Ala Arg Asn Arg Ser Tyr Pro Leu Tyr Ser Cys Trp Glu Ala Trp Pro 

195 200 205 

Glu Lys Gly Met Arg Arg Val Tyr Thr Thr Val Leu Phe Ser His He 

210 215 220 

Tyr Leu Ala Pro Leu Ala Leu He Val Val Met Tyr Ala Arg He Ala 
225 230 235 240 

Arg Lys Leu Cys Gin Ala Pro Gly Pro Ala Pro Gly Gly Glu Glu Ala 

245 250 255 

Ala Asp Pro Arg Ala Ser Arg Arg Arg Ala Arg Val Val His Met Leu 

260 265 270 

Val Met Val Ala Leu Phe Phe Thr Leu Ser Trp Leu Pro Leu Trp Ala 
275 280 285 
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Leu Leu Leu Leu He Asp Tyr Gly Gin Leu Ser Ala Pro Gin Leu His 

290 295 300 

Leu Val Thr Val Tyr Ala Phe Pro Phe Ala His Trp Leu Ala Phe Phe 
305 310 315 320 

Asn Ser Ser Ala Asn Pro He Pie Tyr Gly Tyr Phe Asn Glu Asn Phe 

325 330 335 

Arg Arg Gly Phe Gin Ala Ala Phe Arg Ala Arg Leu Cys Pro Arg Pro 

340 345 350 

Ser Gly Ser His Lys Glu Ala Tyr Ser Glu Arg Pro Gly Gly Leu Leu 

355 360 365 

His Arg Arg Val Phe Val Val Val Arg Pro Ser Asp Ser Gly Leu Pro 

370 375 380 

Ser Glu Ser Gly Pro Ser Ser Gly Ala Pro Arg Pro Gly Arg Leu Pro 
385 390 395 ' 400 

Leu Arg Asn Gly Arg Val Ala His His Gly Leu Pro Arg Glu Gly Pro 

405 410 415 - 

Gly Cys Ser His Leu Pro Leu Thr He Pro Ala Trp Asp He 
420 425 430 

<210> 55 
<211> 1290 
<212> DNA 
<213> Human 
<400> 55 

atggaggggg agccctccca gcctcccaac agcagttggc ccctaagtca gaatgggact 60 
aacactgagg ccaccccggc tacaaacctc accttctcct cctactatca gcacacctcc 120 
cctgtggcgg ccatgttcat tgtggcctat gcgctcatct tcctgctctg catggtgggc 180 
aacaccctgg tctgtttcat cgtgctcaag aaccggcaca tgcatactgt caccaacatg 240 
ttcatcctca acctggctgt cagtgacctg ctggtgggca tcttctgcat gcccaccacc 300 
cttgtggaca acctcatcac tgggtggccc ttcgacaatg ccacatgcaa gatgagcggc 360 



WO 03/018795 



27/32 



PCT/JP02/08466 



ttggtgcagg gcatgtctgt gtcggcttcc gttttcacac tggtggccat tgctgtggaa 420 
aggttccgct gcatcgtgca ccctttccgc gagaagctga ccctgcggaa ggcgctcgtc 480 
accatcgccg tcatctgggc cctggcgctg ctcatcatgt gtccctcggc cgtcacgctg 540 
accgtcaccc gtgaggagca ccacttcatg gtggacgccc gcaaccgctc ctaccctctc 600 
tactcctgct gggaggcctg gcccgagaag ggcatgcgca gggtctacac cactgtgctc 660 
ttctcgcaca tctacctggc gccgctggcg ctcatcgtgg tcatgtacgc ccgcatcgcg 720 
cgcaagctct gccaggcccc gggcccggcc cccgggggcg aggaggctgc ggacccgcga 780 
gcatcgcggc gcagagcgcg cgtggtgcac atgctggtca tggtggcgct gttcttcacg 840 
ctgtcctggc tgccgctctg ggcgctgctg ctgctcatcg actacgggca gctcagcgcg 900 
ccgcagctgc acctggtcac cgtctacgcc ttccccttcg cgcactggct ggccttcttc 960 
aacagcagcg ccaaccccat catctacggc tacttcaacg agaacttccg ccgcggcttc 1020 
caggccgcct tccgcgcccg cctctgcccg cgcccgtcgg ggagccacaa ggaggcctac 1080 
tccgagcggc ccggcgggct tctgcacagg cgggtcttcg tggtggtgcg gcccagcgac 1140 
tccgggctgc cctctgagtc gggccctagc agtggggccc ccaggcccgg ccgcctcccg 1200 
ctgcggaatg ggcgggtggc tcaccacggc ttgcccaggg aagggcctgg ctgctcccac 1260 
ctgcccctca ccattccagc ctgggatatc 1290 
<210> 56 
<211> 1290 
<212> DNA 
<213> Human 
<400> 56 

atggaggggg agccctccca gcctcccaac agcagttggc ccctaagtca gaatgggact 60 
aacactgagg ccaccccggc tacaaacctc accttctcct cctactatca gcacacctcc 120 
cctgtggcgg ccatgttcat tgtggcctat gcgctcatct tcctgctctg catggtgggc 180 
aacaccctgg tctgtttcat cgtgctcaag aaccggcaca tgcatactgt caccaacatg 240 
ttcatcctca acctggctgt cagtgacctg ctggtgggca tcttctgcat gcccaccacc 300 
cttgtggaca acctcatcac tgggtggccc ttcgacaatg ccacatgcaa gatgagcggc 360 
ttggtgcagg gcatgtctgt gtcggcttcc gttttcacac tggtggccat tgctgtggaa 420 
aggttccgct gcatcgtgca ccctttccgc gagaagctga ccctgcggaa ggcgctcgtc 480 
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accatcgccg 


tcatctgggc 


cctggcgctg 


accgtcaccc 


gtgaggagca 


ccacttcatg 


tactcctgct 


gggaggcctg 


gcccgagaag 


ttctcgcaca 


tctacctggc 


gccgctggcg 


cgcaagctct 


gccaggcccc 


gggcccggcc 


gcatcgcggc 


gcagagcgcg 


cgtggtgcac 


ctgtcctggc 


tgccgctctg 


ggcgctgctg 


ccgcagctgc 


acctggtcac 


cgtctacgcc 


aacagcagcg 


ccaaccccat 


catctacggc 


caggccgcct 


tccgcgcccg 


cctctgcccg 


tccgagcggc 


ccggcgggct 


tctgcacagg 


tccgggctgc 


cctctgagtc 


gggccctagc 


ctgcggaatg 


ggcgggtggc 


tcaccacggc 


ctgcccctca 


ccattccagc 


ctgggatatc 


<210> 57 






<211> 31 







<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 

<400> 57 

gtcgacatgg agggggagcc ctcccagcct 
<210> 58 
<211> 29 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 

<400> 58 



ctcatcatgt gtccctcggc cgtcacgctg 540 
gtggacgccc gcaaccgctc ctacccgctc 600 
ggcatgcgca gggtctacac cactgtgctc 660 
ctcatcgtgg tcatgtacgc ccgcatcgcg 720 
cccgggggcg aggaggctgc ggacccgcga 780 
atgctggtca tggtggcgct gttcttcacg 840 
ctgctcatcg actacgggcagctcagcgcg 900 
ttccccttcg cgcactggct ggccttcttc 960 
tacttcaacg agaacttccg ccgcggcttc 1020 
cgcccgtcgg ggagccacaa ggaggcctac 1080 
cgggtcttcg tggtggtgcg gcccagcgac 1140 
agtggggccc ccaggcccgg ccgcctcccg 1200 
ttgcccaggg aagggcctgg ctgctcccac 1260 

1290 



31 
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actagttcag atatcccagg ctggaatgg 29 
<210> 59 
<211> 57 
<212> DM 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 59 

tatgagcctg aactttgaag aactgaaagat tggggtccga aaaatgtgat taaaatg 57 
<210>' 60 
<211> 61 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 60 

agcaccccgg cggtgaataa aatgccgcat agctttgcga atctgccgct gcgtttttgc 60 
c 61 
<210> 61 
<211> 62 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 61 

ggtgctcatt ttaatcacat ttttcggacc ccaatctttc agttcttcaa agttcaggct 60 
ca 62 
<210> 62 
<211> 59 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 62 

tcggggcaaa aacgcagcgg cagattcgca aagctatgcg gcattttatt caccgccgg 59 

<210> 63 

<211> 28 

<212> PRT 

<213> Human 

<400> 63 

Ala Thr Ala Asn Leu Pro Leu Arg Ser Gly Arg Asn Met Glu Val Ser 

15 10 15 

Leu Val Arg Arg Val Pro Asn Leu Pro Gin Arg Phe 
20 25 

<210> 64 
<211> 84 
<212> DNA 
<213> Human 
<400> 64 

gcaacagcca acctgcctct gagatctgga agaaatatgg aggtgagcct cgtgagacgt 60 

gttcctaacc tgccccaaag gttt 84 

<210> 65 

<211> 31 

<212> PRT 

<213> Human 

<400> 65 

Ser Ala Gly Ala Thr Ala Asn Leu Pro Leu Arg Ser Gly Arg Asn Met 
1 10 15 
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Glu Val Ser Leu Val Arg Arg Val Pro Asn Leu Pro Gin Arg Phe 
20 25 30 

<210> 66 
<211> 93 
<212> DNA 
<213> Human 
<400> 66 

agtgctggag caacagccaa cctgcctctg agatctggaa gaaatatgga ggtgagcctc 60 

gtgagacgtg ttcctaacct gccccaaagg ttt 93 

<210> 67 

<211> 28 

<212> PRT 

<213> Bovine 

<400> 67 

Ala Met Ala His Leu Pro Leu Arg Leu Gly Lys Asn Arg Glu Asp Ser 

15 10 15 

Leu Ser Arg Trp Val Pro Asn Leu Pro Gin Arg Phe 
20 25 

<210> 68 
<211> 84 
<212> DNA 
<213> Bovine 
<400> 68 

gcgatggccc acctgcctct gagactcgga aaaaatagag aggacagcct ctccagatgg 60 
gtcccaaatc tgccccagag gttt ' 84 

<210> 69 
<211> 5 
<212> PRT 

<213> Artificial Sequence 
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<400> 69 

Leu Pro Gin Arg Phe 
1 5 
<210> 70 
<211> 6 
<212> PRT 

<213> Artificial Sequence 
<400> 70 

Asn.Leu Pro Gin Arg Phe 

1 5 
<210> 71 
<211> 7 1 
<212> PRT 

<213> Artificial Sequence 
<400> 71 

Pro Asn Leu Pro Gin Arg Phe 

1 5 
<210> 72 
<211> 8 
<212> PRT 

<213> Artificial Sequence 
<400> 72 

Val Pro Asn Leu Pro Gin Arg Phe 
1 5 
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